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May  ISth  and  19th,  1892. 


FIRST   DAY— MORNING   SESSION. 

The  meeting  was  called  to  order  by  the  President ,  Mr.  E.  G.  Cow- 
dcry,  of  Milwaukee,  Wis.,  at  lo  a.m.  of  Wednesday,  May  i8.  The 
Secrelary,  Mr.  A.  W.  Littleton,  of  Quincy,  111,,  recorded. 

MAYOR  PINGREE'S  WELCOME. 

The  President  introduced  the  Honorable  Mr.  H.  S.  Pingree,  Mayor 
of  Detroit,  who  welcomed  the  Association  in  the  following  words: 

Mr.  President  and  Gentlemen  of  the  Convention  :  I  am  exceedingly 
sorry  we  could  nut  have  furnished  you  with  a  better  morning  than  this; 
but,  notwithstanding  the  weather,  nothing  could  give  me  greater  pleas- 
ure than  to  welcome  to  our  city  any  body  of  manufacturers.  Cer- 
tainly you  are  manufacturers — not  only  manufacturers,  but  producers 
of  one  of  the  most  wonderful  comforts  of  h'fe,  comforts  that  no  city 
can  do  without.  Think  of  a  city  without  light,  without  heat,  without 
the  comforts  of  gas  I  I  had  been  out  of  town  for  the  last  two  weeks 
and  would  not  have  been  with  you  this  morning  had  I  not,  in  read- 
ing a  morning  paper,  hap[>ened  to  see  a  notice  of  your  gathering  here 
in  our  city  and  remembered  the  promise  I  had  given  Colonel  Croul  to 
be  here  and  meet  you.  He  said  he  w^ould  give  me  all  the  *'  points" 
necessary  about  gas — of  course  wc  all  know  that  he  is  not  only  able 
btit  willing  to  do  that  at  any  time;  but,  gentlemen,  I  failed  to  meet 
him.  and  my  ''points''  about  gas,  therefore,  are  somewhat  limited. 
However,  I  do  realize  the  fact  that  hardly  anyone  can  live  comfort- 
ably without  gas  in  this  Nineteenth  Century.  1  was  at  a  banijuet  last 
night  where  there  was  too  much  ''  Nineteenth  Century  gas/*  I  assure 
you,  and  it  kept  me  up  until  <|uite  late  in  the  night*  While  eating 
breakfast  at  the  hotel  this  morning  a  gentleman  said  to  me,  ^*  I  am 
going  to  leave  this  town;   I  am  not  going  to  stop  here,**     I  asked 
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him,  ''  Why;  what's  the  matter  with  Detroit?  **  ^^  Well,"  he  replied, 
"' you  fellows  here  are  robbers:  you  are  even  stealing  our  gas/*  I 
found  out  afterward  that  he  came  from  Toledo*  So,  you  see.  the  last 
thing  at  night  and  the  first  thing  in  the  morning  seems  to  be  gas. 

I  think,  gentlemen,  you  have  a  great  field  before  you  in  Detroit. 
While  I  am  not  a  judge  of  your  business  or  in  any  way  connected  with 
it,  yet  I  am  satisfied  that  in  ten  years  Detroit  will  be  using  a  great  deal 
more  illuminating  gas  than  it  is  to-day,  (Applause.)  There  is  a 
great  field,  from  my  way  of  looking  at  it.  It  gives  me  a  great  deal  of 
pleasure,  I  assure  you,  gentlemen,  to  welcome  such  a  representative 
body  of  men  to  Detroit,  Your  President  spoke  about  apologizing  for 
the  weather.  The  only  thing  I  can  say  in  extenuation  of  our  weather 
is  that  for  the  last  two  weeks  1  found  exactly  the  same  kind  of  weather 
in  Philadelphia  and  New  York,  but  I  hope  we  will  have  some  better 
weather  before  you  go  away.  Your  friends  here  will  entertain  you, 
and  I  feel  sure  you  will  leave  here  so  impressed  with  the  lieauties  of 
our  city  and  the  generosity  of  our  citizens  that  you  will  want  to  come 
here  again.     (Applause.) 

ADDRESS  OF  THE  PRESIDENT. 

The  President  then  read  the  following  address; 

Gentlemen  and  Fellow  Meml}ers  of  the  Western  Gas  Association? 
We  are  assembled  again  in  annual  convention  for  the  fifteenth  time* 
In  opening  this  meeting  it  is  with  i>leasure  I  can  do  so  in  so  beautiful 
a  city,  and  one  so  well  adapted  to  the  entertiiinment  of  a  large  com- 
pany convened  both  for  business  and  pleasure. 

In  preparing  this  address  it  was  not  so  much  my  intention  to  ad* 
vance  new  questions  as  to  call  your  attention  to  a  few  subjects  which 
we  have  discussed  in  previous  meetings,  but  whose  importance  seemed 
to  entitle  them  to  a  further  consideration. 

Fourteen  years  ago,  in  September,  1S78,  this  Association  was  or- 
ganized, with  29  charter  members;  since  that  time  there  have  been 
added,  of  all  classes  of  membership,  410,  the  greatest  number— 51  — 
being  added  in  each  of  the  years  18S8  and  1890^  and  the  smallest 
number — 8 — in  1882.  During  the  same  lime  there  have  been  dropped, 
for  various  reasons,  160;  so,  at  this  date,  we  have  of  all  classes  of 
membership.  2 So  members. 

The  purpose  of  the  Association  was  the  gathering  periodically  of 
those  engaged  in  engineering  the  methods  of  manufacture  and  distri- 
bution of  gas,  thus  giving  them  the  opportunity  to  make  such  com- 
parisons of  their  methods  and  ideas  as  to  materially  lower  the  cost  of 
production  as  well  as  to  improve  the  service,  making  it  possible 
thereby  to  cheapen  the  cost  to  the  consumer,  and  so  extend  the  use 
of  gas  until  it  should  be  recognized  as  a  necessity  in  every  household. 
How  well  (ias  Associations  have  accomplished  this  purpose,  the  stand- 
ing of  the  business  at  the  present  time  shows. 
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Al  the  dale  of  organization  of  the  first  of  the  Associations,  the  ruling 
price  of  gas  throughout  our  country  was  from  $^  to  ^5  per  1,000  feet; 
now  the  aim  of  all  is  to  sell  gas  at  $1  per  1,000  feet,  many  having 
reached  the  period  making  it  possible.  Then  gas  was  a  luxury,  and 
used  extensively  only  in  our  larger  titles;  now  it  is  a  <  ommodity, 
nearly  every  city  or  town  of  3*000  jxipulation  and  upwards  having  its 
as  works. 

Without  the  resultant  benefit  of  Associations,  and  the  influence  they 
have  had  over  members  and  the  companies  reyiresented,  I  venture  to 
say  gas  light  would  have  been  largely  superseded  by  electricity. 

That  nearly  all  companies  recognize  the  importance  of  the  Associa- 
tion, no  one  doubts:  still  many  are  backward  in  sending  their  repre- 
sentatives. From  such  we  would  ask  consideration  and  the  careful 
weighing  of  the  advantages  against  such  reasons  as  they  may  hold  for 
keeping  their  engineers  from  mingling  with  those  whose  lines  of 
thought  and  whose  efforts  are  devoted  to  solving  the  same  questions- 
While  the  great  benefit  and  usefulness  of  our  Association  is  ac- 
knowledged by  everyone,  all  must  concede  there  is  much  room  for 
im]jrovement.  To  my  own  mind,  toward  accomplishing  this  end, 
some  [dan  must  be  adopted  to  bring  out  a  freer  expression  of  the 
practical  results  of  our  operations, 

I  believe  the  Association  would  be  sticcessful  that  would  hold  two 
meetings  annually ;  one  for  the  consideration  of  scientific  subjects, 
with  general  attendance  and  the  accompanying  sociid  features,  and 
one  with  i  losed  doors  for  the  consideration  of  such  subjects  as  a  prac- 
tical business  meeting  would  develop. 

I  risk  being  censured  for  again  referring  to  that  *•  chestnut  " — the 
entertainment  at  Association  meetings.  Improvement  is  our  motto, 
and  surely  it  would  be  in  this  line  if  resolutions  were  adopted  so 
changing  our  practices  that  the  gas  companies  or  others  in  the  cities 
we  see  fit  to  favor  with  our  presence,  should  in  no  wise  feel  obligated 
to  give  us  expensive  entertainment.  It  is  useless  to  declare  we  will 
not  accept  ''  banquets ;  "  for  we  all  know  the  weakness  of  mankind  to 
accept  that  which  is  good,  and  which  some  other  man*s  money  jjays  for* 

The  method  I  would  propose  would  be  that,  in  selecting  the  city  in 
which  we  expett  to  hold  our  annual  meeting,  we  select  the  one  which 
meets  with  favor  from  the  greatest  number,  and  the  Association  declare 
its  purpose  to  so  hold  its  meetings  without  having  asked  the  approval 
of  the  gas  company  or  others  doing  business  in  the  city  selected. 
When  selection  has  been  made  in  this  manner,  and  without  invi- 
tation, it  would  not  seem  obligatory  upon  anyone  but  the  committee 
of  arrangements  to  supply  entertainment.  Should  it  be  offered,  how- 
ever without  seeking,  we  would  all  be  too  courteous  to  refuse  it. 

In  the  same  connection  I  would  suggest  the  advisability  of  the  con- 
sideration of  a  change  in  our  by-laws.  The  date  of  our  annual  meet- 
ing being  fixed,  and  the  place  of  meeting  selected  a  year  in  advance^ 
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;  frequently  happens  that  other  meetings  are  being  held  at  the  same 
time,  or  that  the  climatic  differences  or  other  considerations  make  it 
inexpedient  to  hold  the  meeting  at  the  time  or  in  the  |>lace  selected. 
The  by-laws  should  be  so  changed  as  to  make  it  possible  for  the  Board 
of  Directors,  by  a  majority  votr  of  the  full  Board,  to  change  the  lime 
and  place  of  meeting  for  the  year  such  Board  is  elected  to  such  olJier 
time  and  place  as  to  them  seem  to  be  for  the  best  interests  of  the 
Association, 

Among  those  subjects  which  we  have  repeatedly  heard  discussed, 
hut  which  still  receives  its  share  of  our  thought  and  consideration,  is 
Municipal  CuntroL 

Considerable  has  been  written  ujion  this  subject,  and  it  is  not  for 
mc  to  do  more  than  express  an  individual  opinion,  after  hearing  the 
discussions  and  scanning  the  literature  produced  to  this  time,  and 
considering  it  together  with  what  experience  and  observation  have 
taught  me.  Among  thinking  men  who  are  best  acquainted  with  our 
form  of  government  and  free  suffrage,  and  who  are  either  wholly  un- 
acquainted or  are  thoroughly  acijuainled  with  our  business,  I  think 
the  opinion  predominates  that  the  municipality  cannot  control  suc- 
cessfully the  gas  supply  or  any  other  public  service  which  is  not  uni- 
versal] y  used  and  which  is  nut  an  absolute  necessity. 

Some,  whose  capacity  for  considering  such  a  matter  we  would  not 
question,  but  whose  knowledge  of  the  gas  business  is  limited,  are  mis- 
led into  taking  the  opjujsite  view.  Such  men  do  not  tell  us  why  the 
poor  taxpayer  w  ho  does  not  use  gas  should  pay,  through  his  taxes,  to 
helj}  sustain  a  business  which  cannot  from  the  profit  it  makes  sustain 
itself.  If  such  profit  is  matle  that  the  business  is  self-sustaining  and 
pays  interest  to  the  city  on  the  investment,  the  price  charged  will  not 
be  less  than  that  of  a  private  company  properly  protected  and  con- 
trolled by  legislation. 

Prof,  Edward  Bemis,  in  his  article  so  ably  written  and  lately  pub- 
lished, acknowledges  that  municipalities  and  all  they  control  suffer 
from  the  work  of  the  politician ;  but  he  claims  this  is  offset  by  the 
selfishness  of  private  cor])orations  and  the  stock- watering  system. 

It  is  true  this  latter  is  one  of  the  evils  we  have  to  contend  with,  but 
it  is  practiced  by  comparatively  few^  of  our  gas  companies.  Some  of  ' 
these  are  more  or  less  justified  in  their  practices,  considering  their  in- 
vestment of  hundreds  of  thousands,  and  ]>erhaps  millions  of  dollars, 
is  wholly  unprotected  from  the  methods  employed  by  the  professional 
piolilicians  in  ])ouncing  upon  cor)>orations,  squeezing  them  to  any  ex- 
tent to  create  public  favor.  At  any  time  not  only  their  fviture  |trofits 
but  their  capital  may  be  wiped  out  by  the  action  of  such  politii  ians. 

Those  who  are  acquaintetl  with  the  intricacies  of  our  business,  and 
who  are  posted  as  to  the  practices  of  the  average  politician,  know  that 
the  public  is  much  better  served  by  private  corporations  in  its  gas 
supply  than  by  those  works  tinder  municipal  control. 
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There  has  been  sufficient  competition  during  the  past  twenty  years 
to  drive  every  gas  company  into  finding  cheaper  methods  and  ways 
to  imijfove  its  product.  Had  the  municipalities  owned  our  plants 
during  this  time  they  would  not  have  found  the  way  to  accomplish 
these  ends,  because  they  would  not  have  been  driven  to  it.  Are  not 
the  older  municipal  works  of  this  country  the  last  to  make  the  im- 
provements ? 

Comparisons  are  often  made  with  the  cities  of  Europe  whose  gas 
plants  are  owned  by  the  municipality.  Bear  in  mind,  their  forms  of 
government  and  suffrage  are  different  from  ours,  and  generally  better 
adapted  to  the  success  of  any  public  service  under  municipal  controL 

The  solving  of  the  ([uestion,  how  to  su[ii)ly  the  public  with  the 
cheapest  gas  light,  does  not  lie  in  municipal  ownershijj — at  least  not 
unti!  our  free  suffrage  is  abandoned.  I  think  the  solving  of  this  ques- 
tion lies  in  leaving  the  gas  supply  of  our  cities  in  the  hands  of  private 
companies  which  should  be  given  a  monopoly  and  otherwise  protected 
by  legislation. 

To  avoid  the  possibility  of  dishonesty,  or  the  taking  advantage  of 
the  enjoyment  of  a  monopoly,  such  companies  must  necessarily  be 
more  or  less  subject  to  legislative  control. 

Electric  competion  has  so  far  resulted  principally  in  stimulating  the 
gas  business.  Arc  light  has  ijuite  generally  displaced  the  gas  lamp  for 
street  illumination,  and  eventually  will,  doubdess,  monopolize  that 
portion  ol  the  service. 

Although  to  this  extent  w^e  have  been  obliged  to  give  way  to  this 
other  itluminant,  we  all  agree  the  result  has  been  the  general  educa- 
tion of  the  people  to  require  more  light.  Incandescent  lighting  plants 
have  multiplied  on  every  hand  until  nearly  every  city  is  supplied  with 
its  ret|uirements  in  this  direction.  The  result  of  so  general  an  intro- 
duction of  electricity  has  been  in  some  cases  to  check  temjiorarily  the 
growth  in  the  consumption  of  gas ;  but  as  a  rule  il  has  not  been  able 
to  compete  with  gas  where  the  latter  is  sold  for  $1.50  to  $2  per  i.ooo 
feet.  In  some  cases  where  incandescent  light  was  introduced  with 
unusua!  zeal,  or  where  the  conditions  of  gas  supply  put  gas  in  dis- 
re]>ute,  electricity  gained  much  headway;  and  in  some  cities  it  is  yet 
a  formidable  competitor.  On  the  other  hand,  there  are  many  places 
where  it  has  had  to  struggle  to  gain  a  foothold.  It  is  well  understood  that 
the  incandescent  electric  plants  of  this  country  are  not  making  a  profit 
over  the  expense  of  maintenance.  It  is  generally  acknowledged  that 
the  cost  of  production  and  the  price  at  which  it  is  furnished  cannot 
be  materially  reduced  until  the  steam  boiler  and  engine  are  discarded 
in  its  production.  We  are  told  that  as  its  use  for  power  develops  and 
the  patents  on  the  bulbs  expire  we  had  better  look  out. 

No  one  knows  better  than  the  gas  engineer  what  the  reduction  of 
fixed  charges  means ;  but,  altogether,  we  think  the  relation  between 
incandescent  electric  light  and  gas  light  wilJ   not  materially  change 
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until  the  production  of  electricity  can  be  economically  accomplished 
without  the  aid  of  power* 

The  term  fuel  gas  has  so  wide  a  range  of  application  that  in  order 
to  be  mure  dearly  understood  I  wilJ  ajtply  it  only  to  uncarbureted  or 
partially  carbureted  gas.  No  great  strides  towards  success  have  been 
made  during  the  past  year  in  the  distribution  of  fuel  gas  for  general 
use.  Isolated  plants  for  special  puqjoses  are  without  doubt  success- 
ful, and  such  purposes  will  develop  for  its  use  from  time  to  time  until 
its  place  is  firmly  established. 

Whether  a  manufactured  gas  for  general  distribution  be  a  non- 
illuminating  or  illuminating,  a  coal  gas  or  a  water  gas^or  a  mixture  of 
gases,  it  has  been  clearly  proven  that  none  can  at  the  present  time  be 
so  cheaply  made  and  distributed  as  to  come  within  the  reach  of  the 
community  for  general  healing  purposes. 

For  intermittent  heating,  for  cooking  and  for  some  special  purfioses, 
a  fuel  gas,  or  gaseous  fuel,  is  worth  a  fair  price,  and  nearly  in  propor- 
tion to  the  heat  units  contained,  as  shown  by  analysis. 

That  there  is  enough  business  for  a  company  to  supply  gas  for  such 
purposes  only,  there  can  be  no  doubt,  provided  its  use  for  such  pur- 
poses becomes  general ;  but  to  make  it  general  it  must  be  sold  for  a 
remarkably  low  price,  and  sikh  price  can  only  be  attained  by  prac- 
ticing every  economy,  not  only  in  the  production  but  in  the  first 
investment. 

1 1  should  ]je  clear  to  every  one  that  the  company  that  can  supply  its 
fuel  gas  and  illuminating  gas  through  the  same  system  of  mains  has 
the  advantage  over  that  requiring  two  systems  to  do  the  same  work. 

It  remains*  then,  for  each  to  deteruvine  in  his  particular  locality 
which  gas  can  be  manufactured  and  distributed  at  the  lowest  price  in 
propurtion  to  its  value,  and  derive  the  greatest  profit;  provided  we 
concede  that  the  use  of  fue!  gas  for  illuminating  purposes,  by  means 
of  incandescent  burners,  gives  satisfaction,  which  I  think  has  not  so  far 
been  sufficiently  proven. 

Believing  thoroughly  in  a  single  system  of  mains,  and  that  a  good 
tjuality  of  illuminaling  gas  for  ali  uses  could  be  distributed  throughout 
the  city  with  the  greatest  advantage  both  to  the  consumer  and  the  in- 
vestor, the  Company  with  which  T  am  associated  adopted  this  method 
of  supplying  the  demand  for  ftiel  gas.  Since  Jan.  ist.  1891.  we 
have  sold  gas  for  illuminating  at  $t  and  for  fuel  at  80  cents  per  1,000 
feel. 

The  result  has  been  a  wide  advertisement  of  the  fact  that  gas  could 
be  used  advantageously  for  cooking  and  for  special  purposes.  New 
uses  were  developed  fur  gas,  such  as  roasting  coffee,  frying  doughnuts 
in  the  bakeries,  drying  tobacco  on  a  large  scale,  heating  rivets  for  the 
power  riveter  and  melting  metal  for  the  electrotype  works;  and  it  is 
at  present  almost  exclusively  used  in  our  candy  factories  for  boiling 
what  is  known  as  the  soft-boiled  candies.     We  have  created  an  e\* 
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tensive  demand  among  the  laboring  classes  for  gas,  both  for  fuel  and 
for  light. 

The  increase  in  consumption  in  1891  was  the  greatest  the  Company 
ever  experienced.  The  increase  in  the  number  of  consumers  was  50 
per  cent,  larger  than  any  previous  year,  and  the  indications  so  far  the 
present  season  are  that  the  increase  will  be  nearly  100  per  cent,  over 
last  year  and  300  per  cent,  over  any  previous  years.  For  all  this  in- 
crease we  are  largely  indebted  to  the  low  price  of  fuel  gas. 

Many  interesting  points  are  brought  out  which  can  only  be  learned 
by  metering  gas  used  for  fuel  separately.  About  2,500  fuel  meters 
were  set  during  the  year,  the  average  monthly  registration  of  which 
was  3*000  feet,  until  November,  when  it  dropped  to  about  2.500  feet, 
and  in  Deccm!)er  to  2,000  feet,  showing  quite  conclusively ^  I  think, 
that  when  the  gas  range  is  once  in  a  house  it  is  used  throughout 
the  year. 

Gas  for  fuel  for  special  purposes  is  a  success*  but  artificial  gas  for 
fuel  to  displace  coal  in  the  household  for  all  purposes  will  not  be  a 
success  until  the  discovery  of  a  method  of  manufacture  which  is  not 
known  at  the  present  time.  A  paper  has  been  provided  upon  this 
subject  by  Mr,  K.  M.  Mitchell  of  St.  Joseph,  Mo,,  which  will  un- 
doubtedly bring  out  facts  of  much  interest  to  all  who  are  seeking  to 
supply  gas  for  fuel. 

In  reviewing  the  general  subject  of  gas  we  should  not  be  so  enthused 
with  the  newer  methods  as  to  neglect  the  old  reliable  coal  gas.  To 
one  who  has  become  accustomed  to  water  gas,  or  its  various  mixtures 
with  coal  gas,  it  is  surprising,  as  he  comes  across  a  clean,  pure  coal 
gas,  how  readily  he  will  pronounce  it  ''good  gas,"  Coal  gas,  when 
pure  and  with  no  mixture  of  air.  does  merit  the  distinction  of  being 
'*  good.**  Though  somewhat  more  red  in  color  than  water  gas,  it  has 
a  larger  flame  area  and  impresses  one  with  the  softness  and  mellow- 
ness of  its  appearance.  Whether  one  should  choose  to  manufacture 
coal  gas  or  water  gas  depends  upon  a  great  variety  of  considerations, 

(ienerally,  where  coal  gas  is  settled  ujion,  it  is  because  of  the  pos- 
sibility of  manufacturing  cheaply  in  the  particular  locality  under  con- 
sideration. In  such  places  it  is  cheap,  either  because  of  the  low  price 
of  coal  or  the  high  returns  for  residuals. 

The  large  amount  of  labor  required  has  been  one  of  the  strongest 
arguments  against  the  maufacture  of  coal  gas.  To  overcome  this  ob- 
stacle, the  inventive  genius  of  man  has  been  brought  into  play  to 
devise  methods  and  machinery  to  increase  the  amount  of  gas  made 
per  man,  and  to  so  simplify  the  work  that  the  most  ordinary  labor 
would  meet  the  rec|uirements.  The  result  of  the  effort  in  this  direc- 
tion, as  well  as  to  make  other  savingSn,  has  been  regenerative  benches, 
hall-depth  benches,  firing  the  same  with  various  materials,  oxide  puri- 
fication, which  has  been  followed  by  revivification  in  same  vessels, 
purifying  in  closed  vessels,  handling  of  all  materials  by  machinery, 


clargiDg  and  drawing  reloits  by  machinery  or  by  gravitation*  In 
facl,  the  rocxlem  coal  gas  works  of  to-day,  if  of  sufficient  size.  wouJd 
not  handle  any  of  the  material  used  in  production  or  residuals  tnade, 
with  manual  labor — machinery  would  be  universally  used. 

With  so  much  accomplbhed,  and  with  a  great  many  of  us  having 
reached  the  point  where  the  residuals  paid  the  coal  bill,  it  is  with  re- 
gret we  have  to  chronicle  the  fact  that  the  value  of  coal  tar  has  exjie- 
rienced  a  rapid  and  excessive  decline.  Our  question-box  may  reveal 
some  of  the  reasons,  and  we  hope  may  suggest  a  remedy. 

Two  of  the  papers  to  be  pr^ented  to  this  meeting  treat  of  subjects 
more  particularly  interesting  to  those  manufacturing  coal  gas — those 
supplied  by  Messrs.  Bredel  and  Odiome* 

There  is  much  to  be  learned  from  these  papers,  and  it  is  to  be 
hoped  all  will  make  an  extra  effort  to  be  present  when  they  are  read, 
and  listen  to  and  take  part  in  the  discussion  sure  to  follow. 

Many  new  processes  are  brought  out  and  come  to  our  notice,  from 
time  to  lime,  by  the  extraordinary  claims  of  the  inventors.  The  last 
year  has  not  passed  without  the  usual  number  of  these  productions. 
We  had  expected  a  paper  reviewing  those  new  processes  brought  most 
prominently  beiore  us  within  the  past  year.  We  were  disappointed 
in  this,  and  tinft  did  not  permit  me  to  make  such  a  careful  study  of 
them  as  to  allow  me  to  comment  on  them.  It  is  a  good  subject  for 
some  writer,  and  would  prove  useful  to  us  to  have  the  strong  and  weak 
points  of  each  brought  out  in  open  discussion. 

All  may  content  themselves  with  the  reflection  that  no  one  will  make 
a  mistake  who  builds  after  any  of  the  well-known  reputable  water 
gas  processes,  or  the  still  older  coal  gas. 

At  no  time  in  the  history  of  the  business  has  it  seemed  so  oeces-^ 
sary  to  bring  water  gas  to  the  front,  to  have  it  introduced  into  ever 
works^  either  to  be  used  exclusively  or  in  conjunction  with  coal  ga 
as  at  the  present  time. 

It  is  no  lunger  a  question  of  cost  of  manufacture  that  should  in  flu- ^ 
cncc  us.  Competition  necessitates  increasing  the  illuminating  value 
of  gas  beyond  the  present  possibilities  of  coal  gas.  Twenty-five  can- 
dle power  gas  and  upwards  is.  or  should  be.  the  aim  of  all  of  us. 
Every  additional  candle  power  of  illuminating  value  we  can  give  to  gas 
places  it  that  much  farther  in  advance  of  the  competition  with  incan- 
descent electric  light.  A  32-candle  [>ovver  electric  light  costs  nearly 
twice  as  much  as  one  of  i6-candle  jx>wer,  while  a  32-candle  power 
gas  light  costs  but  little  in  excess  of  one  of  half  the  illuminating  value. 

I  repeat,  wc  do  not  need  to  fear  this  competition;  but  at  the  same 
time  it  should  be  understood  we  are  alive  to  the  requirements  of  the 
day  and  that  we  are  going  to  improve  where  improvement  is  possible. 
A  higher  illuminating  value  is  the  order  of  the  day,  and  water  gas 
seems  to  be  the  cheapest  and  most  available  means  toward  that  end 
at  the  present  time. 


To  those  who  are  using  water  gas  extensively,  it  is  at  times  a  serious 
■question  whether  its  prutliRtion  should  be  carried  on  with  the  use  of 
crude  oil  or  with  najjhtha,  the  latter  selling  at  a  higher  price  per  gal- 
lon* but  being  a  cleaner,  purer  oiL  It  seemed  that  no  one  would  be 
better  able  to  enlighten  us  upon  this  tjuestion  than  the  gentlemanly 
representative  of  that  greatest  of  all  monopolies,  the  Standard  Oil 
Company,  who  for  several  years  has  been  meeting  with  us,  and  whom 
we  have  all  grown  to  respect  and  recognize  as  one  of  us,  Mr.  C.  M, 
Higgins. 

Among  all  the  subjects  which  have  been  presented  to  us  at  various 
times,  there  is  one  w^hich  should  receive  more  attention  than  has  been 
given  it:  that  is,  the  methods  and  policy  in  conducting  the  affairs  of 
the  gas  oflice. 

The  merchant  in  conducting  his  business  makes  an  effort  to  find 
customers,  and  he  strives  by  honest  dealing  and  fair  treatment  to 
retain  them*  He  leaves  no  stone  unturned  to  humor  their  eccentrici- 
ties and  gain  their  confidence.  There  is  no  reason  w^hy  different 
means  should  be  employed  in  conducting  the  affairs  of  the  gas  office. 
If  you  want  to  sell  gas,  present  its  advantages  to  the  people,  show 
them  an  effort  is  being  made  t*i  get  the  consumers,  and  that  an  e»]ual 
effort  will  be  made  to  retain  them  and  to  remedy  all  causes  for  com- 
plaint. 

Thuugh  the  gas  business  is  generally  conducted  as  a  monopoly, 
there  is  no  reason  why  that  fact  should  be  paraded  liefore  every  con- 
sumer and  thus  antagonize  him;  rather  seek  by  our  methods  to  dis- 
guise the  fact,  and  make  the  consumer  forget  the  existence  of  the 
word  **  monopoly/^ 

It  is  true  many  of  our  companies  do  conduct  their  business  after 
these  modern  lines ;  but  there  are  still  some  who  seem  unable  or  in- 
disposed to  see  wherein  their  future  success  lies. 

Bearing  little  perhaps  upon  this  line  of  thought,  hut  still  upon  the 
method  of  handling  some  of  the  details  of  the  gas  office,  Mr.  W*  L. 
Brown,  of  Kvanston,  III.,  w*ill  present  you  a  paper  well  worth  the 
attention  of  every  one. 

None  of  us  enjoy  working  so  extensively  as  we  do  with  material 
we  know*  so  little  about.  The  formation  of  roal  and  the  formation  of 
petroleum  as  well  has  occupied  the  thought  and  been  the  means  of  a 
great  amount  of  study  of  many. 

Difterent  oj)inions  have  been  given  us  at  different  times  and  by  var- 
ious persons.  Mr.  A.  K.  Forstall,  of  Newark.  N,  J.,  will  give  us  at 
this  time  the  result  of  his  researches  in  this  study.  We  trust  all  will 
be  glad  of  the  opportunity  to  learn  something  of  the  myster)'  sur- 
rouding  the  formation  of  these  products  and  will  appreciate  Mr. 
Forstairs  effort. 

Every  gas  engineer,  whether  he  is  given  the  distinction  of  being  a 
*"  coal  gas  man  **  or  a  "  water  gas  man/*  makes  use  of  apparatus  for 


the  purpose  of  conveying  necessary  information  to  him  of  what  be  is 

accomplishing^ 

There  are  various  forms  of  all  kinds  of  apparatus ;  some  are  ex- 
pensive and  comjjlicated,  some  are  simple  and  inexpensive,  some 
require  time  and  a  person  educated  in  their  use  to  handle,  and  some 
are  quick  to  give  results  and  can  be  manipulated  by  any  one.  The 
latter  meet  the  reijuirements  of  the  gas  engineer;  and,  as  the  result 
of  research  in  this  direction,  paper*  will  be  presented  by  Messrs, 
Chollar  and  Stcclman,  both  of  St.  L^uis, 

Mr.  Choilar  has  repeatedly  presented  papers  upon  '*  Photometry," 
and  we  all  know  how  well  he  handles  this  subject,  Mr.  Stedman  will 
present  to  you  some  new  features  and  some  new  thoughts,  anci  those 
in  the  habit  of  following  their  prodticts  through  the  laboratory  will  be 
especially  interested  rn  this  paper. 

The  Society  of  Gas  IJghting  of  New  York  has  spent  some  time  in 
preparing  plans  of  uniform  dimensions  for  the  various  si^es  of  cast 
iron  specials  for  gas  works  and  street  main  purposes.  It  seems  to 
have  been  successful  in  settling  upon  dimensions,  which  will  make  the 
castings  light,  strong  and  cheap* 

It  is  the  yjurpose  to  get  tht?  several  pipe  manufacturers  to  make  a  set 
of  patterns  and  furnish  us  the  specials,  as  they  do  now  the  pipe. 
The  uniformity  of  dimensions  would  be  a  great  advantage  to  us, 
besides  the  probability  of  obtaining  them  cheaper  than  from  our  home 
foundries. 

One  of  the  pipe  manufacturing  companies  has  expressed  to  me  its 
willingness  to  make  a  set  of  patterns  designed  to  meet  the  require- 
ments and  views  of  the  gas  engineers.  It  might  be  well  for  this  Asso- 
ciation to  have  this  table  of  dimensions  presented  to  them  for  such 
action  as  it  seems  wise  to  take.  As  two  years  have  been  spent  in  its 
preparation.  I  earnestly  hope  it  will  be  adopted,  in  its  present  condi- 
tion, without  further  consideration. 

It  is  scarcely  necessary  for  me  to  say  much  concerning  the  A\'orid*fj 
Fair.  Much  has  been  [mblished  and  the  whole  matter  has  been  gonf 
over  so  often,  of  how  the  various  Associations  appointed  committee 
how  these  committees  met  with  failure  in  securing  recognition  fron 
the  World's  Fair  management,  how  the  Gas  Industry  Council  picked  u| 
the  matter,  and  bow  they  have  been  successful  in  securing  recognitioB 
from  the  World's  Fair  management,  to  the  extent  of  having  beenl 
alloted  space  on  which  to  erect  an  exhibition  building,  and  how  theyl 
have  been  successful  in  raising  money  with  which  to  carry  on  the  wurk. 

We  are  all  glad  to  have  gas  recognized  in  such  an  exhibition  of  the 
industries  of  our  country,  and  in  view  of  the  fact  that  such  an  elab- 
orate, expensive  and  complete  exhibition  of  electricity  is  to  be  made, 
that  many  a  visitor  would  go  home  with  the  idea  that  electricity  was 
perfection,  it  seems  necessary  to  offset  such  an  opinion  by  displaying 
gas  in  all  its  advantages. 
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As  the  World's  Fair  management  made  no  provision  for  a  gas  ex- 
hibit building,  as  manufacturers  of  gas  apparatus  would  not  undertake 
such  a  burden  themselves,  and  as  the  gas  company  representatives 
thought  an  exhibition  other  than  collectively  would  not  atxomplish 
the  object,  the  only  remaining  thing  was  to  shoulder  the  burden  upon 
l^as  companies  and  manufacturers  together  and  push  it  to  success.  If 
the  object  can  be  gained  by  a  small  contribution  from  each  in  propor- 
tion to  his  means,  no  doubt  all  will  feel  repaid  for  their  contribution* 

It  is  to  be  hoped  that  the  work  once  started  will  be  carried  through 
to  success  and  be  made  a  credit  to  our  industry. 

Many  among  us  toMay  will  feel  keenly  the  absence  of  those  who 
were  accustomed  to  mingle  with  us.  but  who  have  gone  from  us  to  re- 
turn no  more.  We  shall  to-day  and  in  the  future  miss  their  voices, 
their  company  and  their  valued  experience.  We  w*ere  wont  to  hail 
Iwith  enthusiasm  the  incoming  of  one,  who  always  was  presents  although 
his  afHii  led  condition  would  have  caused  one  less  in  love  with  our 
Association  to  have  remained  away- 

We  ever  welcomed  the  remarks  of  him  who  made  the  needs  of  the 
gas  fraternity  his  life-study,  and  who  was  ever  ready  with  advice,  and 
by  means  of  his  cheerful  ways  and  hopeful  spirit,  never  failed  to 
strengthen  the  faith  of  ail  in  our  industry. 

May  we  he  spared  further  afHiction  during  the  year  to  come,  and 
when  we  meet  again  may  our  Chairman  W  able  to  announce  that  none 
of  our  members  have  passed  from  this  life. 

It  is  with  dee[i  sorrow  we  chronicle  the  death  of  these  loved  mem- 
bers : 

Edwin  M,  Russelb  t^kd  May  28,  1891. 

G.  A.  Hyde.  Jr.,  died  June  11,  1891. 

Edwin  Lee  Rrown,  died  July  21.  1891. 

Samuel  Frichitt,  died  Sept.  21,  1891. 

Geo.  Shepard  Page,  died  March  26,  1892. 

(TJMMITTEE  ON  PRESIDENT\S  ADDRESS. 

Mr.  RaxMsi^ell — Mr*  President*  we  have  listened  with  a  great  deal 
of  interest  to  your  admirable  address*  and  I  move  that  it  be  referred 
to  a  suitable  Committee  for  report  at  this  meeting. 

The  motion  was  carried,  and  the  address  was  referred  to  a  Com- 
mittee named  by  the  President  as  follows:  Geo.  (i.  Ramsdell,  Jas. 
Somerville  and  Walton  Clark. 

APPOINTMENT  OF  SPECIAL  COMMITTEES. 

The  Prf-SIMENT  then  announced  the  following  special  committees: 
On  Applications  for  Mfmbership— Irvin  Butterworth,  B.  W.  Per- 
kins and  W.  B,  Sellers, 

On  Examination  of  Books  and  Accounts  of  the  Secretary  and 
Treasurer— W.  H.  Odiorne,  A.  S,  Miller  and  Jerome  Penn. 
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Egner* 
B.  Howard,  F.  M. 
Hludgett  and  E.  G. 


»CoMiNATioN  OF  Ofpicp.rs — ThoiTias  G.  I^ansden,  Fred 
W,  L.  Brown  and  Wm.  Tracy, 

On  Place  of  Next  Mertin(J — B.  E.  Chollar*  J 
Doan,  J,  U'.  Dunbar  and  F.  H*  Sheiton. 

On  Final  Resoluiions — K,  H,  Jenkins,  C.  VV. 
Pratt, 

On  Memorials^— John  Mcllhenny,  R*  H.  Canby  and  H*  C.  Bolcom. 

REPORT  OF  COMMITIEE  ON  WORLD^S  FAIR. 

Thk  PkKsiJiEvr — I  think  the  report  of  the  World's  Fair  Committee 
of  this  Association  is  ready  for  presentation. 

Mr,  Ramsdell  read  the  report  of  the  Committee  as  follows: 
To  the  Western  Gas  Association — Gentlemen  :  Vonr  Committee  on 
Uorld*s  Fair.  a|>[)ointed  to  represent  this  Association,  as  j^art  of  the 
General  Committee  representing  all  the  Gas  Associations,  beg  leave 
to  submit  the  following  report:  This  General  Committee,  organized 
with  Mr,  Harbison,  President  of  the  Amencan  Association,  as  Chair- 
man-, was  made  up  of  similar  committees  of  other  Associations,  and 
instructed  to  act  in  conjunction  with  the  General  Committee.  Thus 
Committee  entered  upon  its  work ;  hut  at  the  outset  discovered  very 
great  obstacles  lay  in  its  path,  and  its  work  was  all  done  under  the 
most  adverse  and  discouraging  circumstances.  It  progressed,  how— 
ever,  slowly,  and  ac  complished  some  important  steps.  It  was  finally 
deemed  wise  to  re<  ommend  that  another  committee  be  apj jointed  to 
carry  forward  the  work.  This  was  made  the  subject  of  a  report  to 
the  American  Association,  at  its  meeting  in  New  York  last  October, 
coupled  with  the  recommendation  for  the  appointment  of  a  new 
Committee,  The  old  Committee  was  discharged  and  a  new  Com* 
mittee  (composed  of  manufacturers  of  gas  apparatus)  appointed  at 
that  meeting.  This  Committee  at  once  entered  upon  its  duties,  the 
results  of  which  have  been  given  the  gas  fraternity  through  the  columns 
of  the  Gas  Journal.  It  was,  however,  unsuccessful  in  securing  all  that 
was  desired.  Under  these  circumstances  a  meeting  was  called  in  the 
city  of  New  York,  composed  of  a  large  number  of  representative  men 
having  the  interest  of  the  gas  fraternity  at  heart,  which  residted  in  the 
selection  of  a  new  Committee,  or  Council,  of  seven  to  assume  and  go 
foFH'ard  with  the  work.  The  Chairman  of  your  Committee  was  in- 
vited to  join  in  this  movement  by  signing  the  circular  letter  issued, 
and  was  also  invited  and  took  part  in  one  of  the  general  meetings 
held  in  the  city  of  New  York.  The  result  of  these  meetings  and  va- 
rious steps  taken  by  the  Council  are  familiar  to  you  all.  Your  Com- 
mittee believes  the  Coum  il  is  representative  in  character  and  well 
equipped  for  the  work  it  has  in  hand.  Your  Committee  has  been 
given  to  understand  that,  although  there  are  at  least  two  members  of 
the  Western  Association  in  the  Council,  yet  if  the  Association  desires 
to  have  a  special  representative  as  a  meml^er  of  the  Council,  it  can  be 


done  by  designating  at  this  meeting  whom  its  representatives  shall  be. 
From  the  knowledge  which  your  committee  hai»,  it  believes  that  the 
Council  is  now  doing  all  that  can  be  done,  and  feels  confident  that 
the  interests  of  tlje  gas  fraternity  are  being  served  as  thoroughly  and 
effiriently  as  is  possible. 

It  is  of  paramount  importance,  in  the  judgment  of  your  Committee* 
that  the  members  of  this  Association  should,  without  further  delay,  re- 
spond to  the  appeal  made  to  them  for  subscriptions.  The  (Council 
have,  as  you  are  doubtless  aware,  secured  at  least  a  favorable  site  and 
are  in  readiness  to  proceed  with  the  contract  for  a  suital>le  building, 
and  such  other  matters  as  become  necessary  to  decide  previous  to  the 
beginning  of  operadons.  They  are  asked  to  decide  matters  involving 
large  outlays  of  money*  and  it  is  not  only  difficult  to  do  this,  without 
having  the  amounts  previously  subscribed,  but  they  could  also  plan 
and  execute  their  work  much  more  efficiendy  could  they  know  before- 
hand about  what  amounts  to  count  u]>on.  Your  Committee,  there- 
fore, recommends  that  the  reyiort  of  this  C^ommittee  be  accepted,  that 
the  Committee  be  discharged,  and  the  Council,  which  are  now  per- 
forming the  duties  in  its  stead,  be  most  heartily  endorsed  by  this 
convention.  We  also  recommend  that  the  members  of  this  Associa- 
tion who  have  not  already  subscribed,  immediately  u|>on  their  return 
to  their  various  homes  take  this  matter  up  promptly  and  send  in  to  the 
proper  officers  at  once  their  subscription, 

Gko,  (j.  Ramsdell.  Chairwan; 
\V ALTON  Clark, 
A.  \V.  Littleton* 

On  motion  of  Mr.  Jenkins,  the  report  of  the  Committee  was  received 
and  the  recommendations  adopted. 

The  pRESiDENi— This  matter  was  talked  over  yesterday  in  the 
Board  of  r>irectors*  meeting  at  some  length,  and  we  understand  that 
Mr,  Humphreys,  of  the  das  Industry  C^ouncil,  would  like  to  make 
some  exjilanation  of  the  work  of  this  Council  before  this  Association, 
I  presume  this  rcjjort  and  the  discussion  that  will  follow  will  take  up 
some  timet  and  vvc  thought  jierhaps  it  would  be  a  good  plan  to  call  a 
special  session  for  this  evening  to  consider  the  World's  Fair  matter 
only. 

Mr.  Shrlton — There  is  nothing  more  important  before  the  Western 
Gas  Association  to-day  than  the  action  it  will  take  in  regard  to  the 
World *s  Fair  matter.  The  matter  is  at  a  critical  point,  and  it  needs 
the  united  support  of  the  Association  to  make  it  really  go.  It  seems 
to  me  the  list  of  papers  at  this  meeting  is  not  very  long,  and  I  think 
that  this  matter  had  better  be  disposed  of  at  once, 

CAtn\  White  —  It  will  not  take  more  than  half  an  hour  of  otir 
time  to  have  Mr.  Humjihreys  and  other  members  of  the  (ias  Industry 
Council  present  this  important  matter  to  the  Association.  As  Mr, 
Shelton  has  said,  certainly  we  have  no  rapre  important  business  before 


i 


us  to-day  than  our  action  on  this  pressing  subject.  A  very  queer  idea 
has  entered  the  minds  of  some  of  the  gas  men  of  this  country  that 
somehow  and  in  some  way  the  seven  gentlemen  who  have  been  se- 
lected to  perform  this  onerous  duty  have  private  axes  to  grind,  and 
that  they  individually  will  be  benefited  by  it — how.  I  do  not  know.  I 
eertainly  can  gain  not  a  penny,  but  certainly  may  lose  many  dollars 
by  attending  to  this  business!  There  is  not  a  member  of  this  Council 
honestly  subject  to  such  criticism,  and  when  we  come  into  the  session 
and  find  hardly  a  word  of  encouragement,  it  is  natural  for  us  to  ask 
why  the  gas  men  should  act  in  this  way  toward  a  subject  which  is  of 
such  general  interest.  Certainly,  no  one  part  of  the  country  alone  can 
have  its  gas  industry  benefited  by  the  exhibition  j>roi>osed;  but  if  any 
benefit  can  accrue  to  any  particular  gas  companies,  it  will  be  to  those 
companies  round  about  Chicago — the  com]>anies  of  the  larger  cities 
touching  Chicago  in  daily  communication. 

On  motion  of  Mr.  J.  IL  Howard,  the  whole  morning  session,  if 
necessary,  was  to  be  devoted  entirely  to  the  discussion  of  this  subject. 

Mr.  a.  C,  FIfmphrfas — Mr.  President  and  (ientlemen  of  the 
Convention.  I  wish,  first,  to  exjyress  thanks  for  myself  and  for  the 
Council  for  the  opportunity  you  have  given  us  to  present  this  subject 
to  you.  I  think,  first  of  all,  we  ought  to  understand  that  this  is  a 
meeting  to  discuss  the  subject,  and  not  one  to  be  devoted  to  set 
speeches  or  anything  of  the  kind.  Any  of  those  who  have  questions 
to  ask  will  be  kind  enough  to  ask  them  and  give  us  an  opportunity  to 
answer  them  to  the  best  of  our  ability.  We  know  there  is  considera- 
ble misunderstanding  with  regard  to  what  the  Committee  representing 
the  gas  indtistry  intends  to  do  and  has  been  doing*  and  we  believe 
those  misunderstandings  can  be  removed.  In  New  York,  at  the  time 
this  Council  was  organized,  there  were  invited  to  that  meeting  all  the 
gentlemen  whom  we  knew  of  as  being  specially  connected  with  the 
several  Association  committees,  etc.,  but  it  seemed  afterward  that 
some  mistakes  had  been  made  in  that  direction.  Of  course  mistakes 
are  alwa)-?*  made  in  matters  of  this  kind,  and  it  is  only  fair  that  we 
should  have  an  op])ortunity  to  remove  any  misunderstandings  so  crea- 
ted. When  we  got  through  the  vote  was  unanimous  as  to  what  we 
purposed  doing,  and  there  was  the  best  feeling  in  regard  to  the  whole 
matter.  It  was  recognized  that  we  had  a  very  large  undertaking  on 
our  hands  and  some  felt  more  or  less  discouraged.  I,  for  one.  did 
not  feel  discouraged.  I  felt  that  a  strong  appeal  made  to  the  gas  men 
of  America  would  bring  out  the  right  response.  U  hite  to-day  I  am 
not  discouraged,  and'while  I  believe  the  thing  is  going  to  go  through, 
yet  1  believe  we  must  do  something  else  which  we  are  not  now  doing, 
and  this  is  an  cfffirt  in  that  direction  to  bring  about  a  right  feeling 
among  the  gas  men  of  the  country.  We  have  to  have  the  subscrip* 
tions  in  hand  within  the  next  two  or  three  weeks.  We  are  all  apt  to 
Jook  upon  this  as  a  matter  of  *9j;  but  with  the  gas  men  it  is  a  mailer 
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of  '92 — the  building  has  to  be  finished  and  turned  over  to  the  World's 
Fair  authorities  in  October  of  '92,  Some  will  say  at  onre  that  we 
might  as  well  give  it  up,  that  it  cannot  be  done;  hut  we  believe  we 
€an  do  it,  and  we  believe  we  can  get  the  money,  if  we  can  bring 
about  the  right  feeling  in  this  Western  Association.  This  scheme  has 
got  to  go  through  and  not  fall  through.  A  good  many  yeari>  ago,  when 
1  first  moved  to  Philadelfihia,  I  remember  attending  a  meeting — a 
general  missionary  meeting.  I  think  it  was^ — and  it  was  expected  to 
get  from  each  person  in  the  I'nited  States  interested  in  the  subject  a 
subscription  of  S5.  That  was  all.  It  was  going  to  do  a  wonderful 
amount  of  good  in  the  way  of  putting  up  mission  buildings  for  the 
Flpiscopal  Church,  and  1  have  never  forgotten  a  speech  made  by  a 
Doctor  of  Divinity  from  lialtimore.  He  had  managed,  as  he  always  did, 
to  secure  the  full  attention  of  everybody  in  the  large  Academy  of  Music. 
His  speech  was  fre<[uently  interrupted  with  applause;  but  he  stopped 
suddenly,  changed  his  entire  tone,  and  said;  **  Cientlemen,  that  is 
all  right;  but  this  thing  has  been  before  you  now  for  two  or  three 
years,  and  I  am  afraid  that  all  this  enthusiasm  or  a  great  deal  of  it 
will  be  forgotteu,  I  want  you,  if  you  can,  to  let  the  applause  go,  and 
that  every  one  of  you  when  you  go  away  wiJl  send  in  a  $5  bill  and 
never  mind  applauding  rae."  I  think  we  all  come  here  with  that 
idea,  and  I  hope  you  are  going  to  send  in  your  subscriptions.  Now, 
then,  as  to  the  work  we  are  engaged  in ;  I  think  you  will  find,  if  any 
of  you  have  any  suggestions  to  make,  we  will  be  glad  to  receive  them 
and  act  carefully  thereon.  We  are  trv^ng  to  represent  the  whole  in- 
dustry; we  are  trying  to  get  up  an  exhibition  that  will  be  second  to 
none,  and  hope  to  go  ahead  of  anything  else  previously  done  in  this 
direction.  1  was  struck  in  the  President's  opening  address  by  his 
reference  to  the  companies  who  refuse  to  send  their  Superintendents 
to  these  meetings.  We  know  that  has  been  a  cause  of  complaint  in  a 
good  many  quarters  through  the  United  States.  I  know  1  have  had 
to  meet  that  difficulty,  and  meet  itf|uite  seriously.  And  I  believe  the 
same  companies  that  to-day  are  lukewarm  in  this  World's  Fair  matter 
are  the  same  companies  that  will  be  lukewarm  in  the  other;  and  if 
you  gentlemen  are  convinced  that  these  sort  of  meetings  help  us,  I 
do  not  see  why  you  are  not  convinced  that  a  general,  concentrated 
gas  exhibition  is  a  good  thing.  I  do  not  want  to  take  any  more  time 
trying  to  make  a  speech,  because  I  cannot  make  one.  1  want  to 
simply  open  the  subject,  and  we  want  any  information  on  the  subject 
that  any  of  yon  gentlemen  may  have.  We  want  you  to  ask  us  any 
questions,  and  give  us  a  chance  in  answering  them  to  answer  the  ob- 
jections. The  objections  are  what  we  want  quite  as  much  as  anything 
else.  I  found  lately,  in  taking  the  subject  up  with  three  or  four 
people  that  I  knew  were  lukewarm  in  the  matter,  that  after  a  full  dis- 
cussion of  the  subject  we  not  only  secured  their  subscriptions,  but  in 
a  number  of  cases  secured  most  ardent  workers  in  the  matter,  who 
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will  get  subscriptions  in  other  directions.  1  beiieve  the  same  result 
will  follow  here  if  it  will  only  receive  a  full  discussion.  That  is  all  we 
are  after  at  the  present  moment.  I  would  state,  further,  that  we  have 
about  $46,000  subscribed  to-tiay.  Probably  from  ^5,000  to  S  10.000 
more  is  just  as  good  as  subscribed.  That  is,  I  have  it  pledged  by  the 
Presidents  oi  the  concerns  and  that  there  is  no  doubt  about  it. 
Probably  the  546,000,  therefore,  can  be  considered  as  555,000.  U'e 
need  5 125,000,  which  you  will  notice  is  considerable  of  a  come  down 
from  the  original  estimate.  You  can  readily  understand  that  ai  first 
it  was  hard  to  estimate  at  all  correctly  as  to  what  we  wanted  to  do, 
but  we  have  now  had  prepared  preliminary  plans  and  estimates  by 
three  architects,  any  one  of  whom  will  give  us  a  thoroughly  satisfai - 
tory  piece  of  w^ork,  W'e  now  know  that  the  buihling  will  cost  us  from 
560,000  to  570.000:  that  will  leave  us,  then,  say,  550,000  for  the 
e*jui]iment  and  maintenance  of  the  exhibition  during  the  six  months. 

The  PresiiUlNT — I  would  suggest,  Mr.  Humphreys,  that  inasmuch 
as  you  have  brought  these  preliminary  plans  and  specifications,  it 
w^ould  be  well  to  explain  them  now,  so  that  the  Association  may  un- 
derstand them. 

Mr.  a.  C.  Humphreys-^ — Unfortunately,  I  am  not  now  in  shape  to 
do  it.  U'e  have  two  of  the  elevations  here  showing  the  pictures  of 
the  building,  but  there  is  no  room  here  to  make  a  display  or  to  make 
any  explanation.  I  think,  however,  that  the  jilans  are  all  self-explan-« 
ator>\  and  I  will  arrange  to  have  them  in  shape  in  whatever  room  you 
decide  to  make  your  permanent  meeting  room,  so  that  at  your  leisur 
between  the  meetings  you  may  examine  them*  All  these  liuildingsar 
designed  to  take  the  full  space  of  380  by  150  feet,  with  the  front  cor- 
ners cut  off.  The  one  that  is  not  here  shown,  the  plan  proposed  by  a 
Boston  firm  (Messrs.  Shipley.  Ruttan  and  Coolidge),  has  for  its  gen- 
eral idea  a  ground  floor  in  which  will  appear  most  of  the  exhibits^, 
simply  a  foundatifin  upon  which  is  to  rest  a  Grecian  temple — it 
quite  a  striking  and  original  design.  Another  is  prepared  by  a  Nev 
York  architect,  Mr,  Bruce  Price,  who  is  quite  in  sym|>athy  with  the 
authorities  in  Chicago:  and  the  other  l>y  the  great  firm  of  C^arrere 
Hastings  of  New  York,  who  are  also  in  sympathy  with  the  World'rf 
Fair  authorities,  and  know  exactly  what  they  have  got  to  do,  and  are 
in  a  good  position  to  estimate  as  accurately  as  it  can  be  estimated 
by  any  one  at  this  time. 

The  pRF-STr>F.>JT — Would  it  not  l>e  well  for  you  to  explain  the  char- 
acter of  the  exhibition  at  this  dme.  I  think,  perhaps,  that  is  not  fully 
understood  by  every  one;  and,  as  for  the  550,000  which  you  propose 
to  use  for  maintenance,  what  is  that  to  be  spent  for?  What  is  your 
idea  as  to  how  you  will  apportion  that? 

Mr*  a.  C,  HuvfPHREVs — Of  course  you  will  at  once  see,  as  prac- 
tical men.  that  that  is  what  we  would  call  a  preliminary  estimate.  We 
have  to  provide  in  that  estimate  for  a  great  deal  in  the  way  of  contin- 
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gencies.  First,  we  have  to  put  up  the  building,  and  then  to  equip  it 
in  all  parts  not  actually  occupiecl  by  the  individual  exhibitors.  You 
will  see,  by  the  plans  of  these  different  buildings,  large  parts  of  each 
building  are  set  aside  for  general  pur|)oses.  For  instance^  one  part 
of  the  building  will  be  set  aside  as  a  headr|uarters  for  the  gas  men  of 
America  and  their  invited  guests  from  the  old  countries.  That  part 
will  not  be  a  part  of  the  public  exhibition  building;  you  will  only 
have  access  to  it  by  cards,  the  same  as  members  to  a  club^  and  only 
suhsrril)ers  to  this  fund  will  have  those  cards  furnished  them.  That, 
of  course,  we  hold  out  as  a  small  bait;  but  I  think  it  is  quite  a  consid- 
erable one ;  for  any  man  who  has  ever  attended  large  fairs — and 
many  of  us  attended  the  ^76  exhibition,  in  Philadelphia — knows  what 
a  job  it  is  to  get  any  real  amount  of  good  from  such  a  vast  exhibition. 
The  gas  men  of  America  can  go  to  this  exiiibition  and  feel  they  have 
a  headquarters  where  they  can  take  with  them  their  wives  and  fami- 
lies:  where  their  wives  can  have  retiring  rooms,  and  where  we  can 
have  our  place  to  sit  down  and  smoke  and  recover  from  the  fatigue 
necessary  to  visiting  such  an  exhibition.  We  will  have  guides ;  all 
the  newspapers  from  the  different  parLs  of  the  country;  and  in  every 
way  we  can  so  do  we  will  make  it  a  suitable  resting  place.  I  cannot 
specify  at  once  all  the  conveniences  of  such  a  headquarters.  In  addi- 
tion to  that,  we  expect  to  have  a  part  of  the  building  set  apart  for 
general  exhibits,  outside  of  the  individual  exhibits,  for  which  each 
exhibitor  of  course  will  pay  his  own  way.  The  fact  that  a  man  sub- 
scribes to  this  fund  of  course  does  not  relieve  himself  from  responsi- 
bility for  the  ordinary  fair  charges.  Now,  we  should  expect  to  have 
historical  exhibits,  and  should  expect  to  get  a  good  many  hints  from 
the  work  done  at  the  Paris  exhibition.  There,  as  you  will  probably 
remember,  the  matter  was  covered  by  what  they  called  the  Cras  Pavil- 
ion. It  did  not  contain  the  individual  gas  exhibits,  but  simply  con- 
tained general  exhibits.  Now,  perhaps  this  is  as  good  a  way  as  any 
to  show  you  what  we  expect  to  do  with  $50,000:  we  expect  this 
buiding  not  only  to  contain  the  individual  exhibits,  which  at  the  Paris 
exhibition  were  contained  in  an  ordinary  building,  but  we  expect  to 
show  what  was  shown  in  the  Paris  Pavilion  and  a  good  deal  more ; 
and  you  can  readily  see  that  it  is  going  to  take  money  to  equip  it  in 
the  first  place,  and  then  after  that  to  maintain  it.  For  instance,  we 
want  to  show  rooms  specially  lighted,  the  light  being  used  not  only  for 
illumination  but  tilso  for  ventilation.  We  want  to  show  gas  as  a  means 
of  power  in  every  way  possible ;  we  want  to  have  a  kitchen,  and  show 
it  probably  in  connection  with  the  regular  restaurant  at  which  our  sub- 
scribers can  have  their  meals.  This  subject  will  also  be  covered  bv  a 
translation  of  the  book  gotten  up  by  the  Paris  gas  people  after  the 
exposition,  entitled,  I  think,  ^*The  Gas  Pavilion.''  This  elaborate 
re|iort  has  been  translated  and  is  going  to  be  generally  distributed,  I 
know  that  2,500  copies  have  been  placed  at  the  dis]>osal  of  the  Gas 


Council,  and  I  presume  we  will  send  them  around.  We  shall  prob- 
ably be  put  to  some  expense  il  the  several  Amerit  an  Associations 
should  decide  to  ask  the  foreign  gas  associations  to  become  our  guests 
here  at  a  general  gas  congress — which  has  been  proposed,  1  would 
say,  by  a  number  of  correspondents  ol  the  Council  in  foreign  t:Dun- 
tries.  Dr.  Bunte  and  some  of  the  French  representatives  have  pro- 
posed that  thing,  and  we  find  that  the  idea  originated  with  some  of 
the  Americans  who  went  over  to  Paris  and  said  we  were  going  to  have 
this  exhibition,  and  that  it  would  •*  knock  out  **  anything  that  they 
could  get  up  over  there;  and  they  are  rather  expecting  this  thing* 
I  do  not  know  what  will  become  of  us  if  wc  have  to  tell  them  we  are 
unable  to  raise  the  funds  after  all  our  boasting. 

The  President — This  discussion  is  open  to  the  meeting,  and  we 
would  be  glad  to  hear  from  anyone  who  has  anything  to  say* 

Mr*  a*  C.  Humphreys — I  would  like  to  say  one  thing  more,  that 
we  are  open  to  questions,  and  we  shall  be  glad  to  have  them,  that  we 
may  answer  them. 

Mk.  Wm.  McDonald — I  feel  it  is  somewhat  due  to  me  that  I  should 
say  something  on  this  subject  this  morning,     1  have  been  intensely  in- 
terested in  the  World's  p'air  matter  since  my  appointment  by  the  Amer- 
ican Association  on  their  Committee.     Some  talk  and  some  tpiestions 
have  been  raised  in  regard  to  the  relations  of  the  American  Associa- 
tion Committee  to  the  Council.      1  can  only  say  in  regard  to  this  that 
1  called  a  meeting  of  the  American  Association  Committee,  to  be  held 
the  same   day  in  New   York  City  that  the  tirst  meeting  was  called 
which  organized   the  Council,      The    unfortunate   thing   about    the 
American  Association  Committee  was  this  fact- -they  wer*"  too  widel]y 
separated.     It  is  a  misfortune  to  appoint  a  Committee  that  you  c%a 
pect  to  do  work  whose  members  are  spread  all  over  the  United  States  J 
It  becomes  a  matter  of  very  great  expense  and  of  very  great  time  fo 
the  members  of  such  a  Committee  to  get  together,  and  unless  they  dd 
get  together,  they  cannot  do  efficient  work.     The  American  Associa^ 
tion  Committee  had  gone  to  Chicago — 1  had  called  the  first  meeting 
there — and  it  had  done  considerable  preliminary  work  toward  secur 
ing  a  place,  but  had  been  somewhat  discouraged,     W' hen  the  meet 
ing  was  called  which    organized  the  Council  in  the  City  of  New  Vork,1 
every  member  of  the  American  Association  Committee  was  invited  tfl 
be  there,  and  about  half  of  them  were  present.     Those  who  attend edl 
that  meeting,  and,  as  Mr.  Humphreys  says,  every   person  who  haa^ 
ever  been   at   these    meetings    of   the  Council    has  thoroughly  and 
heartily  indorsed  whatever  the  Council  has  done ;    and  I  come  before 
you  this  morning,  gentlemen,  to  say   that   I   believe  the  Council  is 
earnest  and  honest  in  its  w^ork^-every  member  of  it.     Not  only  that, 
but  the  Council  is  in  a  very  peculiar  position,  and  for  this  reason :    If 
we  go  forward  with  this  work  and  begin  to  erect  the  building,  the  in- 
dividual members  of  that  Council  will   have  to  assume  the  expense 
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necessary  to  do  it,  unless  the  money  is  furnished  by  the  gas  fraternity. 
If,  on  the  other  hand,  they  say  they  cannot  go  forward,  they  have  to 
stop.  I  believe  the  Committee  will  go  forward,  but  the  gas  people  of 
America  will  deeply  regret  that  ihey  ever  allowed  this  scheme  to  fail, 
I  said  to  a  number  of  people  here  that  I  thought  perhaps  some  of  the 
gas  fraternity  of  this  country,  believing  they  were  too  prosperous ,  felt 
that  the  industry  did  not  need  advertising,  which  was  one  reason  that 
they  do  not  come  to  the  help  of  the  Council  to  push  this  matter  for- 
ward. It  does  not  matter  how  the  Council  was  organized  or  just  how 
this  matter  came  up.  Perhaps  it  was  not  just  in  the  line  that  every 
man  would  approve,  and  it  may  not  be  in  the  hands  of  just  the  people 
that  every  [jerson  approves,  but  the  question  is  now  before  us  whether 
we  shall  go  forward  and  complete  the  work,  which  has  been  begun,  or 
whether  we  shall  lay  it  down.  So  far  as  1  am  personally  concerned  I 
do  not  expect  any  advantages  from  it,  but  I  do  believe  it  will  be  of 
great  gain  to  the  gas  fraternity  of  the  country.  In  talking  with  indi- 
viduals I  formed  the  idea  or  basis  of  what  I  am  going  to  say  here  this 
morning  in  regard  to  the  matter.  I  have  had  a  number  of  people  say 
to  me,  **  Yes,  un(]uestionably  this  exhibit  will  be  of  great  benefit  to 
the  gas  appliance  people,  the  people  who  manufacture  benches, 
holders,  retorts  and  those  things.  Undoubtedly  it  will  be  of  great 
benefit  to  them.  They  display  their  goods,  which  is  an  advantage  to 
them,  and  it  will  result  in  an  increase  of  their  business/'  That  is 
what  they  have  said,  and  I  believe  that  is  right.  I  believe  it  will; 
but  tell  me,  gentlemen,  how  it  will  bring  one  dollar  to  the  manufac- 
turers of  gas  ap)pliances  before  the  gas  companies  are  first  benefited? 
Who  buy  these  goods?  The  gas  companies  buy  them,  and  once  they 
get  them  they  are  going  to  sell  the  gas  that  this  apparatus  will  either 
produce,  convey  or  register.  What  benefit  is  that  continufd  sale  of 
gas  to  the  manufacturers  of  gas  appliances?  Only  this,  that  in  the 
future  the  companies  may  have  to  enlarge  their  plants,  J'he  gas 
companies  are  first  benefited.  1  think  Mr.  Humphreys  is  very  mod- 
est in  this  matter;  more  so  than  I  am.  He  does  not  say  altogfther 
what  is  intended  to  be  represented.  He  does  not  show  you  how  this 
exhibition,  through  its  object  teaching,  will  attract  the  attention  and 
careful  thought  of  the  public  as  to  possibilities  in  the  use  of  gas  that 
they  never  even  dreamed  of.  To-day,  in  New  York,  as  m  all  the 
larger  cities,  Chicago,  St.  Jx)uis,  Cincinnati,  Baltimore  and  so  on, 
great  buildings  are  being  erected  without  a  gas  pipe  in  them,  as  you 
all  well  know.  Why?  Because  it  is  said  that  the  electric  light  is  su- 
perior to  gas  for  lighting  a  fine  building  and  a  large  building.  This 
has  been  brought  pretty  strongly  before  the  public  mind,  and  the 
public  mind  is  very  strongly  charged  with  the  fact  that  electricity  is 
better  than  gas  for  lighting  a  building.  Now,  it  is  intended  to  be 
shown  in  Chicago — ^and  one  of  the  main  features  which  we  wish  to 
show- — that  a  building  ventilated  and  lighted  by  gas  is  the  most  per- 
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fectly  constructed  building  that  can  possibly  be  erected.  And  if  this 
can  be  shown  is  it  not  worth  a  great  deal  to  every  gas  company,  and 
will  it  not  largely  extend  its  business?  Do  not  we  want  to  advertise 
our  business?  Do  not  the  gas  people  of  America  want  to  advertise^ 
and  not  let  the  electric  light  people  have  the  whole  thing  to  themselves? 
1  think  if  every  gentleman  here  could  have  gone  through  the  week 
went  through  in  Chicago,  in  trying  to  get  recognition  from  the  people' 
there,  he  would  feel  that  no  effort  could  be  too  great  to  make  a  show- 
ing of  the  gas  industry  at  the  Chicago  Exhibition,  and  I  think  I  can 
speak  for  every  member  of  the  American  Association  Committee  when 
I  say  that  he  ami  the  whole  Committee  are  in  hearty  accord  with  this 
movement;  that  they  will  do  all  they  can  to  make  it  a  success, 
(Applause.) 

The  President — We  would  like  to  hear  from  some  of  the  other 
gentlemen.     Is  anyone  in  the  room  particularly  opposed  to  the  ga 
industry  making  an  exhibition  at  the  World's  Fair?  If  so,  we  wouldi 
like  to  see  them  and  hear  what  their  reasons  are. 

Mr.  Lansukn — Mr.  President,  my  friend  Clark  insists  1  am  the  onc^ 
w-ho  should   respond  to  that.     I  will  say  I  have  a  personal  feeling 
which  I  do  not  think  is  right  for  a  man  to  bring  into  an  institution  of  ' 
this  kind.     The  Commissioners  of  the  Exhibition  in  Chicago  have,  as 
I  understand  it,  set  apart  an  immense  amount  of  money  for  our  com- 
petitors— the  electric  bght  people.      I  speak  of  this  as  a  personal  mat- 
ter,    1  believe  my  Company  has   done  about  as  well  as  any  other  in 
making  its  subscription.     1  believe  I  shall  do  nothing  myself  person- 
ally to  assist  the  Exhibition  in  Chicago  after  having  been  snubbed  as 
we  have  been.     What  I  should  have  done,  and  what  t  would  be  will- 
ing  to  do,  would  be  to  go  to  Washington  and  fight  that  appropriatioal 
of  five  or  seven  millions  that  they  are  trying  to  get^  until  they  agreed 
to  erect  a  gas  building  and  treat  us  exactly  as  they  have  treated  the! 
electric  light  interests.     (Applause.) 

Mr.  a,  C.   Humphreys — ^I  would  like  to  say  one  word  while 
strikes  my  mind  in  regard  to  the  points  raised  by  Mr.  Eansdeu.     A»l 
he  intimates,  his  Company  has  come  forward  nobly  in  this  matter.    It 
was  one  of  the  first  to  go  on  the  list,  and  for  a  large  amount;  but  I J 
am  sorry  to  see  he  does  not  individually  approve  of  our  course.    Per-^ 
haps^  however,  more  has  been  done  in  the  direction  that  he  pointiJ 
out  than  he  is  aw^are  of.     The  World *s  Fair  authorities  did  attempt  tol 
refuse  recognition  to  gas  in  this  whole  matter;  they  assigned  us  finally  1 
a  space  which  was  satisfactory^  but  they  broke  their  promise  and  gave 
us  a  site  which  was  not  satisfactory.     We  did  use  that  threat  of  stand- 
ing in  the  way  of  their  ap|>ro|jriation  to  secure  frotn  them  a  favorable 
site.     Our  architects  now  tell  us  that  we  have  nothing  to  wish  for  as 
far  as   that  ts  concerned.     Now,  I  also  studied  the  question  up  in 
Chicago;  of  course,  I  did  not  stand  on  that  side  of  the  argument^ 
and  while  I  was  there  with  them  they  certainly  partially  convinced 
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me  that  we  are  not  altogether  withoiut  blame  in  this  matter.  There 
was  an  eftort  made  by  the  World's  Fair  managers  to  get  information 
on  this  subject^  and  they  did  not  obtain  it;  but  I  took  the  ground 
that  they  should  have  done  so.  They  raised  as  a  defense  that  other 
interests  appeared  before  them,  and  the  gas  interest  were  not 
represented;  therefore,  the  classification  as  made  up  excluded  gas 
as  a  special  industry.  Had  we  been  present  we  could  have  se- 
cured our  rights;  so  they  claim.  On  the  other  hand,  I  claimed  it 
was  not  our  business  to  be  there  to  secure  our  rights — there  was 
nothing  partisan  about  such  a  matter  as  the  World's  Fair;  it  should 
be  simply  a  fjuestion  of  making  a  classification  from  the  informa- 
tion they  gained,  from  outside  and  disinterested  parties^  and  hav- 
ing that  classification  a  fair  and  representative  one,  Now,  when 
I  took  up  with  the  Director-General  the  question  of  getting  an  amount 
of  money  from  the  World's  Fair  authorities  for  the  erection  of  the 
building,  he  pretty  well  convinced  me  that  it  would  simply  result  in 
our  injuring  the  World's  Fair  without  doing  ourselves  anv  good,  as 
the  appropriation  could  not  go  through  with  an  amount  of  that  kind 
in  it.  The  money  they  are  trying  to  get  is  for  an  entirely  different 
purpose — it  is  for  the  government  purpose  of  maintenance — and  Con- 
gress would  not  allow  a  special  item  for  the  erection  of  any  one  in- 
dustry building  to  appear  in  the  appropriation.  He  went  on  to  say 
that  we  are  not  entirely  alone  in  this  matter.  For  instance,  the 
leather  industry  had  come  in  at  the  last  moment,  and  asked  for  a 
special  assignment  of  space.  They  had  to  put  up  their  own  building. 
The  remarks  of  Mr,  I^nsden  also  call  to  mind  remarks  that  have  been 
made  by  other  parties  in  this  mailer.  One  gentleman  said,  I  will  not 
go  into  this  because  I  do  not  feel  that  with  ;S25o,ooo  you  can  make  a 
fair  exhibition  as  compared  with  electric  light.  We  say  we  who  have 
looked  into  the  matter  think  we  are  better  posted  than  he  is — it  is 
fair  to  suppose  that  seven  intelligent  men  ought  to  be  able  to  know 
more  about  it  than  any  one  individual  who  has  not  given  any  special 
study  to  the  subject.  VV^e  now  think  the  first  estimate  of  Sa 50,000 
would  give  us  a  great  deal  more  money  than  we  require,  and  we  have 
finally  been  forced  into  the  position  of  coming  down  to  a  fine  esti- 
mate, and  we  believe  that  5i 25,000  will  do  all  we  want.  Vou  have 
to  bear  in  mind  in  connection  with  this  point  that  the  electric  h'ght 
industry  has  not  got  its  own  building.  The  electric  light  industry 
simply  occupies  part  of  the  building  devoted  to  electricity  in  general* 
We  have  got  the  gas  industry  alone  to  take  care  of,  and  we  do  not  have 
to  compare  with  the  large  building  of  electricity.  We  have  simply 
gas  to  take  care  of,  while  they  have  the  whole  realm  of  electricity  to 
take  care  of.  This  fact  occurred  to  me ;  but  of  course  I  did  not 
speak  of  it  while  1  was  in  Chicago.  While  we  would  have  one  build- 
ing devoted  to  our  industry,  they  would  be  absorbed  with  all  the  other 
interests  in  the  same  line,  and  I  think  the  greatest  opportunity  of  gas 
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to  show  up  against  electricity  is  going  to  be  lost  if  we  do  not  take  ad- 
vantage of  that  opportunity,  \\>  have  a  chance  to  concentrate  in  a 
building  amply  large  enough  for  our  purposes.  We  have  fought  for 
our  rights  and  must  maintain  them.  Having  so  far  maintained  them 
on  your  hehalf,  we  cannot  afford  to  have  this  scheme  fail,  and  have 
the  electric  light  people  go  out  there  and  educate  the  World *s  Fair 
authorities  and  all  visitors  to  the  point  of  saying  that  we  are  a  back 
number*  What  will  be  said  if  we  fail?  They  will  say  that  these  men 
came  and  made  a  great  fuss  about  their  rights,  and  then  could  not 
raise  the  money  for  their  special  exhibition.  They  will  say  that  it 
aflbrds  a  demonstration  of  the  truth  of  their  charge  that  our  industry 
is  a  back  number. 

The  President — The  discussion  of  this  subject  seems  to  be  all  on 
the  one  side.  We  would  like  someone  to  stand  up  and  give  reasons 
why  this  industry  should  not  go  forward;  why  the  gas  exhibit  should 
not  be  made — w^bether  they  think  so  or  not  makes  no  difference. 

Mr,  Egner — I  wish  to  offer  at  this  time  the  following  resolution: 

Whereas,  We,  the  members  of  the  Western  Gas  Association,  be- 
lieve that  a  suitable  representation  of  the  gas  and  related  industries 
would  be  of  vast  benefit  to  the  gas  companies  of  America,  and  be- 
lieving that  the  action  already  taken  and  proposed  by  the  Council 
represented  here  is  the  best  method  to  accompbsh  the  same;  there- 
fore be  it 

Resoivfd^  That  the  Western  Gas  Association  indorse  with  their  ap- 
proval the  efforts  of  the  past  and  present  Committees  and  the  said 
Council,  and  recommend  that  the  gas  companies  and  others  inter- 
ested will  take  into  prompt  and  favorable  consideration  the  furnishing 
of  the  necessary  means  to  carry  on  the  good  work  as  mapped  out  by 
said  Gas  Industry  Council, 

The  President — Mr,  Egner  having  presented  a  resolution,  the  dis- 
cussion will  be  upon  the  resolution  as  well  as  upon  the  subject  in 
general.  Capt,  White  has  been  asked  for;  I  believe  he  is  in  the 
back  room.     We  w^ould  like  the  Captain  to  please  come  forward, 

Capt*  W'hite — I  have  nothing  to  add  to  what  has  already  been 
said  on  the  subject.  I  do  not  think  the  gas  men  of  the  country  n^td 
the  slightest  urging.  They  certainly  know  their  duty  in  this  matter. 
Blach  man  ought  to  remember  that  this  is  a  matter  which  will  never 
occur  again  in  his  lifetime,  and  he  should  go  home  prepared  to  say  to 
the  directors  of  his  company  that  they  do  their  part  in  subscribing 
toward  this  exhibition.  It  is  a  mere  trifle,  yet  it  will  furnish  money 
enough  for  this  Council  to  go  forward  with  its  work,  and  unless  we 
can  go  forward  in  a  proper  way  there  is  no  use  of  attempting  it  at  all, 
Mr  Humphreys  has  said  our  electrical  friends  are  to  be  assisted  by 
having  a  magnificent  building  and  will  be  advertised  by  the  wonder- 
ful display  that  will  be  made  there.  We  have  to  fight  this  fight  single- 
handed,  and  if  the  companies  in  whose  interest  the  fight  is  to  be 
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made  have  no  interest  in  it,  of  course  it  might  as  well  be  dropped » 
I  simply  feel,  as  a  member  of  the  Council,  that  it  is  my  duty  to  urge 
personally  upon  every  man  that  he  should  do  his  best  to  assist  us.  I 
do  not  see  that  there  are  two  sides  to  this  (]uestion  at  alL  We  either 
have  to  secure  a  representation  of  our  industry  or  take  the  position 
which  the  electric  light  people  desire  to  put  us  in — that  we  represent 
a  fading  and  expiring  light.  They  will  point  back  to  this  exhibition, 
and  to  the  gas  people,  and  say  that  our  light  is  the  one  that  failed, 
and  I  think  we  shall  deserve  it. 

Thk  Pri<:siuext — I  think  the  question  is,  shall  this  exhibition  be 
held  or  shall  it  not?  1  have  tried  to  draw  out  some  one  in  opposition 
to  the  project  so  that  the  members  of  the  Gas  Industry  Councii 
would  have  an  opportunity  to  answer  whatever  arguments  were  put 
forth.  No  one  seems  willing,  however,  to  put  himself  on  record  on 
that  side  of  the  question,  I  think  the  gas  company  I  represent  is 
one  of  those  that  do  not  care  to  push  forward  this  exhibition,  and  I 
wouhl  like  to  give  some  of  its  reasons,  as  these  were  given  to  me-  I 
would  like  afterward,  if  any  one  else  has  considered  the  same  reasons, 
to  have  hini  say  so.  My  people  have  said  to  me,  in  the  first  [>lace, 
that  the  list  so  far  showed  that  none  of  the  western  cities  arc  contrib- 
uting, 1  think,  therefore,  they  are  only  waiting  to  see  a  contributiuu 
made  from  some  one  of  those  larger  companies.  They  have  also  said 
it  was  understood  that  the  Chicago  (ias  Light  Company  would  not 
contribute,  I  think  this  is  a  strong  point  against  it  made  by  many. 
They  say  they  understand  that  the  Chicago  Gas  Coni|>any  is  to  furnish 
all  the  gas  that  is  to  be  used,  and  to  have  pay  for  it  at  regular  prices. 
That  is  another  point  against  it.  But  the  executive  officer  of  the 
Company  says  that  if  the  Sisters  of  Charity,  or  the  canvassers  of  some 
other  charitable  institution,  should  come  along  iind  ask  him  for  a  sub- 
scription, if  he  saw  the  name  of  the  prominent  merchants  along  the 
street,  on  that  subscriprion,  ahead  of  him,  no  matter  whether  he  may 
be  inclined  to  give  or  not,  he  would  not  want  to  take  a  back  seat,  and 
he  probably  would  put  his  name  to  it  in  an  amount  in  proportion  to 
what  the  rest  were  giving.  It  would  seem,  therefore,  that  if  all  the 
companies  would  step  forwartl  and  say  at  once,  we  will  give  such  and 
such  an  amount,  it  would  have  the  effect  of  drawing  the  others  on, 
I  hope,  gentlemen,  you  will  ] present  such  argument  as  you  may  have 
in  mind  on  either  side  of  this  question  at  once  that  we  may  get 
through  with  it.  We  have  with  us  one  who  will  become  a  member, 
but  has  not  yet  been  elected.  I  believe  he  feels  a  little  delicacy  on 
this  account.  I  would  ask  Mr.  Stiles,  of  Chicago,  to  give  a  little  in- 
formation on  this  subject. 

Mr,  Stiles — 1  do  not  know  that  I  can  give  you  any  information^ 
and  this  is  rather  an  embarrassing  place  for  me  to  speak.  I  contrib- 
uted funds  and  called  the  first  meeting  of  the  elec  trie  light  people  to 
form  the  National  Association  in  Chicago,  and  wa^*  the  first  President 
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of  the  Electric  Light  Association  of  Chicago,  I  have  attended  a 
great  many  meetings  of  the  electric  light  men,  commencing  about  a 
year  ago,  in  furthering  the  interests  of  the  electric  light  companies  at 
the  World's  Kxposition;  and  I  had  somehow  gathered  the  idea  that 
the  gas  men  did  not  care  to  be  represented  at  the  World *s  Fair.  I 
suppose  that  this  is  one  of  the  reasons  why  the  World's  Fair  Commit- 
tee made  so  little  provision  for  the  representation  of  the  gas  business. 
They  have  had  before  them  almost  constantly  committees  from  the 
Electric  Association,  and  from  the  electric  companies,  and  have  ap- 
pointed, as  a  superintendent,  the  Superintendent  of  the  electrical 
department  at  Chicago;  but  1  am  glad  to  see  that  the  gas  companies 
are  now  taking  an  interest  in  this  matter.  I  really  had  thought,  as 
far  as  any  representation  at  the  World *s  Fair  was  concerned,  they 
w^ere  dead.  I  have  probably  derived  this  idea  from  being  present  at 
several  meetings  of  the  electrical  companies  and  the  Electric  Associa- 
tion, in  which  the  representations  at  the  World's  Fair  first  started,  and 
have  been  continued  ;  and  I  will  say  that  the  electrical  people  are  en- 
titled to  a  great  deal  of  credit  for  their  energy  and  foresight  in  taking 
hold  of  this  thing  at  an  early  day.  And  it  seems  to  me  that  now  is 
the  time,  and  the  only  time,  for  the  gas  i>eople  to  get  an  exhibition, 
I  must  say  that  I  agree  with  Mr.  Humphreys  that  a  special  building 
for  the  gas  business  will  be  a  great  deal  better  representation  for  the 
gas  interests  than  to  be  in  any  building,  for  instance,  like  the  elec- 
tricity l>uLlding.  Now,  it  strikes  me  that  the  sentiment  here  seems  to 
be  universally  in  favor  of  this  committee  going  ahead,  and  I  would 
suggest  that  such  companies  as  can  make  their  subscriptions  do  not 
wait  until  they  get  home  to  do  it^  but  that  it  be  done  here  at  once 
while  the  thing  is  hut.  It  seems  to  me  this  is  the  proper  time,  be- 
cause when  a  man  goes  home  to  do  anything  he  has  other  btisiness  to 
attend  to  when  he  gets  there,  and  he  is  apt  to  delay  matters  of  this 
kind.  It  ap[)ears  to  me  all  the  companies  represented  here  by  people 
■  who  have  an  authority  to  make  their  subscrijitions.  should  make  them 
at  once.  As  I  said  before,  I  feel  embarrassed  because  I  have  been 
in  the  electrical  business  for  the  last  ten  years,  and  I  suppose  have  been 
about  as  hard  a  worker  as  there  has  been  in  that  line.  I  probably 
have  invested  as  much  money  in  experiments  as  any  other  individual 
in  the  United  States.  (laughter.)  It  is  my  opinion  that  if  the  gas 
interests  are  jiroperly  represented  there  it  will  be  of  immense  value  to 
the  different  gas  companies  of  this  country.  It  has  been  generally 
understood  by  the  electrical  people  that  somehow  or  other  the  gas 
companies  had  been  in  operation  so  long  anri  made  so  much  money, 
that  now  they  were  willing  to  step  aside  and  let  the  electrical  people 
do  all  this  business.  I  suppose  the  (^ompany  of  which  I  was  Presi- 
dent had  put  in  as  many  electric  companies  as  any  other  in  the  Uni- 
ted States  at  the  lime  they  quit  business.  I  am  thoroughly  convinced 
that  the  gas  business  is  in  a  better  state  to-day,  and  that   more  im- 
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provements  have  been  made  in  the  last  ten  years  in  that  business  than 
have  been  made  in  the  electrical  business,  as  far  as  furnishing  light 
with  economy  is  concerned — for  I  have  not  been  able  to  see  in  the 
last  few  years  how  electricity  can  be  made  any  cheaper  than  it  has 
been  made  heretofore,  and  I  am  convinced  that  gas  is  being  produced 
cheaper  and  better  than  it  ever  has  been  before.     (Applause,) 

Mr.  Hauk^ — I  am  from  Chicago,  representing  a  certain  interest 
there,  and  1  wish  to  say  that  our  Company  and  myself  are  in  hearty 
ccord  with  the  gas  industries  there.  There  are  certain  reasons  why 
we,  perhaps*  have  not  been  very  ardent  in  this  matter.  Before  com- 
ing to  this  t  onvention  I  consulted  with  our  people  and  stated  that 
perhaps  the  question  would  be  brought  up,  asking  what  they  thought 
would  be  the  proper  thing  tor  our  Company  to  do.  Naturally,  they 
asked  my  advice  on  the  subject,  which  1  gave  them.  They  said,  do 
whatever  you  think  is  best;  we  are  certainly  heartily  in  accord  with 
the  movement.  We  are  perfectly  willing,  and  I  am  ai^thorized,  gen- 
tlemen, to  make  a  subscription.  That  is  what  we  want ;  we  want 
money.  1  am  ready  to  make  the  subscription  oi  our  Com])any  now, 
and  will  subscribe  $500  at  this  time.  Of  course  that  may  seem  like  a 
smaO  suliscription  for  our  Company,  hut  it  is  as  much  as  we  feel  able 
to  give  at  this  time;  but.  as  I  said  before,  we  are  heartily  in  accord 
with  the  movement.     (Applause.) 

Mr.  W,  L.  Brown — It  so  ha[>pens,  Mr,  President,  that  the  Com- 
pany  I  represent  is  the  one  nearest  to  the  City  of  Chicago,  and  yet  is 
not  one  of  the  city  comjjanies,  I  believe  that  an  exhibition  such  as 
proposed  would  be  an  education  to  al!  who  visit  Chicago  at  that  time ; 
and  I  wish  to  say  that,  as  rejiresenting  a  very  small  Company,  we 
shall  do  our  share  in  the  proportion  allotted,  and  that  we  shall  be 
ready  at  any  time  called  upon  to  give  such  a  subscription. 

The  President — Mr.  Gwynn,  have  you  anything  to  say  upon  this 
subject? 

Mk.  J.  GwvxN — ^I  have  listened  with  considerable  interest  to  the 
remarks  of  Mr.  Humphreys  and  the  other  gentlemen,  and  it  strikes 
me,  as  Mr.  Humphreys  states,  that  some  of  the  companies  have  been 
very  slow  in  making  their  subscri[>tion.  The  Comjiany  I  represent 
has  made  a  subscription  of  over  $5  a  million,  when  the  tall  was  for 
only  $4  a  million.  So  far  as  I  am  concerned,  personally,  I  will  add 
a  substTiption  of  $100,  if  anybody  in  the  room  will  follow  me,  inde- 
pendent oi  my  Company. 

Mr.  Graeff — I  will  back  you. 

CArr.  White — I  have  a  letter  here  frum  the  South  which  I  desire 
to  read  to  the  Convention  at  this  time;  ^*  If  we  conclude  to  hold  the 
'93  meeting  in  Chicago  at  the  (]as  Building  on  the  grounds,  would  it 
not  be  well  to.  and  ought  we  not,  invite  the  foreign  gas  engineers  to 
meet  with  us?  It  is  none  too  srjon  to  have  it  understood  that  we  will 
do  so.  even  if  we  do  not  issue  formal  invitations  at  present?  This  is 


40 


a  matter  I  wish  particularly  to  Ijring  befort;  the  (Council,  In  the  mat- 
ter of  contriliutions  to  the  building  and  exhibit,  1  would  say  that  the 
Macon  Company  will  rontribute  its  54  per  uilHion,  which  will  amount 
to  about  $130*  and  I  will  have  the  Richmond  (Ky/)  Works  con- 
tribute its  ijuota.  These  will  not  be  much  in  themselves,  but  if  every 
one  will  follow  surt  the  amount  necessary  will  be  forthcoming." 

(Signed)  Arthuk  E.  Boarumak. 

Before  I  sit  down,  I  would  like  to  take  the  other  side  of  this  ijues- 
tion.  for  a  moment.  I  understand  two  objections  have  been  very 
strongly  pressed  among  ourselves  (men  talking  one  to  another  upon 
this  subject)  as  to  why  they  do  not  contribute.  One  of  them  is  that 
coal  gas  companies  do  not  see  how  any  benefit  is  going  to  accrue  to 
them  by  having  the  exhibition  in  Chicago,  where  the  exhd^it  will  be 
made  entirely  with  water  gas.  The  answer  to  that  is,  I  do  not  sec 
what  on  earth  the  great  jmblic  whom  we  are  trying  to  get  at,  know  or 
care  whether  the  gas  used  is  coal  or  water  gas.  They  will  use  the 
gas  in  the  towns  where  they  live  no  matter  whether  it  is  coal  gas  or 
water  gas,  What  we  want  to  teach  them  is  how  to  use  gas  for  other 
purposes  than  lighting,  and  one  of  the  objects  of  this  exhibition  is  to 
use  the  argument  that  gas  is  not  a  back  number— in  fact,  that  there 
are  innumeralile  uses  to  which  it  may  be  put  ol  which  they  have  abso- 
lutely no  knowledge.  Another  fact  which  seems  to  be  troufvbng  our 
friends,  and  it  has  troubled  me  on  occasions,  is  that  the  United  (\as 
Improvement  Company  seems  to  be  having  something  to  do  with 
this.  While  I  have  nothing  to  do  with  that  gigantic  cor]  jo  ration, 
and,  indeed,  have  no  unusual  love  for  it^ — do  not  get  out  of  my  bed 
at  night  to  pray  for  its  pros[jenty — simple  justice  is  due  to  it  from  the 
fact  that  it  has  paid  the  full  assessment  on  the  output  of  its  several 
Companies^  and  lent  to  the  effort  now  making  the  hearty  in*kirsement 
of  its  officers.  Some  other  companies  might  well  emulate  the  action 
of  this  gas  -'  boogie-man  ''  and  put  their  shoulders  to  the  ColumbiaD 
Fair  wheel.  It  is  only  fair  to  say  that  the  gentleman  connected  with 
that  organization  who  is  in  this  Council  is  doing  useful  work*  that 
none  of  the  re,st  of  us  were  able  to  do.  Mr.  Humphreys  reluctantly 
took  the  stroke  oar  as  our  Secretary  and  is  doing  hard  labor.  Not  a 
single  one  of  the  seven  gentlemen  selected  for  this  purpose  but  who 
would  be  very  willing  to  step  aside  and  let  any  other  take  his  place 
that  you  or  any  gas  association  may  select. 

The  Presuiknt — Mr.  Croul,  do  you  care  to  express  yourself  as  to 
the  feeling  of  the  Detroit  (*as  Company  ujion  this  tiuestion? 

Mr.  Ckoul^ — Upon  receiving  the  letter  from  the  Council  this  mat- 
ter was  laid  before  our  Board  and  they  proposed  to  wait  in  order  to 
get  a  little  further  information.  I  will  say  this,  gentlemen,  we  are 
prepared  to  do  something  for  the  Council,  and  by  the  time  this  c:on- 
vention  breaks  up,  and  I  have  had  a  little  conference  with  Mr. 
Humphreys,  w^e  shall  be  ready  to  do  our  share.     I  am  now  speaking 
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for  myself  as  one  of  the  members  of  the  Board,  Our  President  is  not 
here,  and  as  Vice-President  I  will  simply  say  that  we  propose  to  be  in 
the  swim, 

Mr.  Jenkins — As  a  representative  ot  one  of  the  companies  that  I 
think  will  have  the  least  benefit  irom  the  exhibit  in  Chicago^  being  so 
far  away  and  so  small,  I  want  to  say  that  we  will  be  in  the  swim  also 
to  the  amount  of  our  assessment,  54  a  million,  or  about  56o. 

Mr.  HifiHLANas — Mr.  President  and  gentlemen  of  the  ronvention, 
I  am  not  yet  a  member  of  this  Association,  although  I  hope  to  be;  but 
I  rise  against  the  resolution*  for  this  reason  amongst  others:  1  have 
discovered  in  my  experience  that  resolutions  do  not  always  bring 
money.  You  can  pass  that  resolution,  but  by  its  [lassage  how  do  you 
get  the  money?  One  of  the  first  i[uestions  that  strikes  me  is  what 
benefit  vviJl  it  be  to  the  small  companies  to  raise  this  lund?  1  repre- 
sent a  small  Company,  probably  with  an  output  of  25.000.000  feet  a 
year,  which  is  130  miles  from  Chicago.  What  are  we  going  to  gain 
by  it?  An  enormous  amount  of  money  has  been  contributed  by  the 
Exposition  toward  stimulating  the  electrical  industries,  and  they  say 
gas  is  a  back  number.  All  of  us  have  found  in  our  experience  what 
electricians  cau  do.  We  are  able  to  answer  the  (juestion  as  to  what 
they  have  tlone  and  what  they  can  do^  and  how  much  they  are  to  be 
feared.  My  own  experience  has  been  something  like  this:  When  I 
commenced  the  gas  business  in  my  present  location  about  one  year 
ago  I  found  nearly  all  the  lighting  was  in  the  hands  of  the  electric 
light  company.  U'e  rebuilt  our  gas  works  and  got  in  shape  to  care 
for  our  business,  and  last  August  we  turned  on  gas  of  24'candle 
power  and  kept  it  up.  On  the  1st  day  of  October  over  75  per  cent, 
of  the  commercial  business  of  the  electric  light  company  was  in  our 
hands,  and  before  the  15th  of  October  they  wanted  to  know  what  we 
would  give  for  their  plant.  We  did  not  want  it,  but  they  kept  on 
asking,  and,  as  we  are  a  charitable  institution,  we  finally  took  them 
in,  and  now  have  all  the  lighting  business  there.  There  are  other 
men  here  who  stand  in  the  same  position  that  wt  are  in,  who  may  well 
ask,  what  will  we  gain  by  this  exhibition?  Shall  we  put  our  money 
up  to  make  an  exhibition  in  Chicago  when  the  entire  management  has 
been  against  us  all  the  way  through?  Can  we  hold  our  own  against 
the  electric  light  in  spite  of  the  exhibition  in  Chicago  if  we  do  noth- 
ing?    I  firmly  believe  we  can. 

Mr,  McDoN'AiJ* — Just  one  word  more,  suggested  by  what  Mr. 
Highlands  has  said.  I  think  no  one  can  contradict  the  fact  that  hu- 
man [irogress  always  comes  from  human  effort,  and  that  if  we  sit 
down  antl  do  nothing  we  certainly  are  a  dying  concern.  If,  on  the 
other  band,  we  jmt  forth  an  effort,  we  increase  our  strength,  and  on 
that  principle  this  gentleman  will  be  t>enefited  if  he  makes  an  effort, 
and  if  we  all  n\ake  an  effort  the  gas  fraternity  and  the  gas  business  of 
this  country  will  be  greatly  benefited  by  the  effort  put  forth  by  the 
;as  people. 
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Mr*  Straiton^ — I  think  the  last  speaker  on  the  left  (Mr.  High- 
lands) has  answered  his  own  argument  in  stating  his  own  experience 
with  the  electric  light  company  where  he  lives*  The  same  effort  put 
forth  in  Chicago  on  a  large  scale  will  certainly  bring  forth  as  good  a 
result  there. 

Mr.  SMFjiBEkc^Aoolher  point  in  regard  to  the  argument  of  the 
same  gentleman.  He  conies  here  to  ns  and  applies  for  membersbipr 
What  benefit  can  it  be  to  a  small  company?     (laughter.) 

Mr.  (ikiiSBKL — An  impression  has  got  abroad,  I  think,  that  nothing 
has  been  done  by  the  Chicago  Companies  on  this  World's  Fair  busi- 
ness. I  would  like  to  ask  for  information — if  they  have  done  any- 
thing? 

Mr,  Smelton — I  will  say  that  the  Chicago  Company  has  made  an 
extremely  large  contribution.  They  have  put  up,  I  think,  $50,000  to 
the  general  \\'odd's  Fair  fund,  i>arl  of  which  goes  in  as  a  citizen  of 
Chicago,  and  part  as  a  gas  contribution. 

Mr.  Mf.rrii.l — I  think  the  ground  has  been  pretty  well  gone  over, 
I  have  no  speech  to  make,  but  I  have  a  sort  of  confession  to  make.  I 
received  the  circular  sent  out  by  the  Gas  Industry  Council  asking  fur 
$4  per  million.  I  want  to  confess  that  I  scored  that  down  a  little,  and 
I  think  I  did  wrong.  I  subscribed  ^50,  and  it  ought  to  have  been 
between  S60  and  $70.  I  will  now  make  it  ^100,  which  will  make 
our  subscription  about  $6  per  million. 

Mr.  McDoN'Aiji — The  question  was  asked  in  regard  to  the  Chicago 
Company,  and  I  thought  it  was  no  more  than  due  to  say  that  when  I 
was  in  Chicago  with  the  Committee  of  the  American  Association  I 
visited  the  offices  of  the  Chicago  Gas  Light  Company  and  was  re- 
ceived very  cordially.  We  talked  the  matter  over,  and  while  I  do 
not  know  that  they  would  like  me  to  say  for  fniblication  everything 
that  was  spoken  at  that  time,  I  believe  they  feel  the  importance  of  the 
matter.  The  feeling  has  gone  abroad  that  they  are  not  going  to  do 
anything  to  help  this  exhibition,  yet  they  assured  me  that  if  the  gas 
jjeople  would  do  anything  in  Chicago,  or  could  succeed  in  doing  any- 
thing, they  would  certainly  help  them  as  far  as  they  felt  they  were 
able, 

Mr.  Egner — The  gentleman  wanted  to  know  what  good  it  would 
do  the  small  companies  to  have  this  exhibition  in  Chicago.  I  think 
I  can  give  some  practical  suggestions.  Architects  and  others  will  go 
to  that  exhibition,  and.  as  Mr,  Humphreys  has  suggested,  they  will 
see  how  gas  is  supplied  for  cooking  and  for  other  things  that  they 
have  not  thought  of.  and  there  will  be  an  exhibition  there  such  as  no 
one  ever  before  has  seen,  I'hey  will  see  what  can  be  done  with  gas. 
They  would  i»robably,  after  saying,  ^*  What  good  is  there  in  gas?" 
conclude  by  remarking,  *"  Well,  let  us  go  and  see  it,  anyway.*'  They 
will  then  see  the  different  uses  to  which  it  may  be  put,  and  especially 
I  would  make  the  point  that  architects  will  see  what  can  be  done  with 
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gas*  They  will  get  ideas  in  that  way  which  mil  be  of  benefit  to  every 
company  in  the  United  States.  The  scientific  papers  and  the  news- 
papers will  take  it  n]K  and  the  small  companies  may  get  more  ad- 
vantage from  it  than  the  large  ones,  who  do  not  need  it  so  badly, 

Mr.  Hh joins — 1  have  a  |jersonal  subscription  of  :^ioo  to  offer,  and 
have  to  say  on  the  part  of  our  people  that  we  have  now  largely  con- 
tributed to  the  general  fund,  and  the  question  has  been  put  to  me  a 
number  of  times  as  to  what  we  were  going  to  do.  1  think  this  matter 
has  been  fully  explained  to  the  Council, 

Mr.  McDoNALi>^Before  this  discussion  goes  on  any  further  I  would 
like  to  make  an  explanation.  Speaking  of  the  manufacturers  of  gas 
appliances,  they  will  be  expected,  in  the  first  place^  to  pay  their  own 
expenses  for  their  own  exhibition,  I  find  there  is  a  little  misunder- 
standing in  regard  to  this — as  to  the  money  that  is  being  conlributed 
now.  It  is  not  to  go  toward  any  exhibition  of  gas  a]>pliances,  but  to 
the  erection  of  the  building  and  the  exhibition  of  gas.  Am  I  not 
right,  Mr.  Humphreys? 

Mk.  Humphhkvs — 'Yes^  you  are  right  about  that.  I  would  say 
further  that  a  great  many  of  the  points  that  have  been  discussed  here 
are  very  fully  covered  in  the  circuhirs  which  we  sent  out;  and  if  the 
gentlemen  of  the  convention  will  take  the  trouble  to  read  carefully  the 
circular  of  Aprd  9th,  they  will  find  many  of  these  matters  fully  ex- 
plained. In  that  circular  we  endeavored  to  give  specifically  the 
reasons  why  gas  companies  should  contribute,  though  we  do  not  pre- 
tend that  we  have  covered  all  the  ground.  There  is  the  point  of  the 
education  of  architects  that  Capt,  White  has  spoken  of.  I  was  told 
by  architects  whom  I  consulted  that  there  was  a  very  distinct  advance 
in  that  direction  which  the  exhibition  at  Paris  suggested,  and  that  a 
number  of  American  architects  had  come  over  from  there  with  their 
ideas  totally  changed  as  to  the  future  of  gas  in  connection  with  the 
construction  of  buildings.  On  the  strength  of  that  suggestion  atone 
T  believe  that  every  company  in  the  United  States  can  afford  to  sub- 
scribe toward  this  fund — even  Mr,  Jenkins'  Company-  no  matter  how 
far  it  may  be  from  Chicago.  I  want  to  speak  about  one  or  two  other 
points  that  have  been  already  spoken  of.  It  has  been  remarked  that 
the  large  Western  companies  have  not  subscribed,  I  am  not  pre]>ared 
to  state  exactly  all  that  has  been  done  in  that  direction,  but  I  would 
say  that  there  is  misinformation  in  regard  to  the  matter.  A  number 
of  the  large  Western  c<mipanies  have  subscribed  informally,  and  it  is 
simjjly  through  the  inability  to  get  Directors'  meetings,  and  so  forth, 
that  we  are  unable  to  publish  all  the  names.  The  question  of  Chicago 
has  already  been  answered.  The  C'ompany  there  subscribed  $50,000 
to  the  general  World's  Fair  fund,  and  they  feel  reluctant  to  give  up  any 
further  amount  for  this  matter.  I  think  they  are  wrong,  however,  I 
think  each  matter  should  take  care  of  itself.  If  it  were  worth  :S5o,ooo 
to  them  to  subscribe  to  the  general  fund  as  a  local  Chicago  concern,  it 
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surely  is  worth  something  to  them  to  he  represented  in  this  special  gas 
exhibition.  The  (art  of  their  general  subscription  has  nothing  to  do 
with  what  it  is  worth  to  them  as  members  of  the  gas  industry  in  gen- 
eral. Still,  that  is  a  matter  for  themselves  to  take  care  of.  As  to 
their  furnishing  the  gas  for  the  exhibition  at  regular  prices,  I  think 
there  is  also  some  misinformation  in  that  direction,  I  do  not  think  it 
is  very  good  business  to  furnish  that  gas  on  its  merits  alone,  They 
have  a  large  amount  of  pipe  to  lay  and  many  other  things  to  cio,  and 
1  do  not  think  any  criticism  should  attach  to  that  Company  on  that 
account.  I  think  the  officers  of  Mr,  Cowdery*s  Company  me  a  very 
poor  argument  against  subscribing.  The  executive  officer  says  that  if 
it  were  a  subs*  ription  for  the  Sixers  of  Charily,  or  anything  of  that 
kind,  he  would  first  look  at  it  and  see  who  is  there  before  him,  I 
think  a  matter  of  this  kind  should  be  decided  simply  from  a  consider- 
ation of  what  is  right,  or  of  what  is  to  our  business  advantage.  We 
ought  to  say.  is  that  the  best  thing  to  do?  Some  raise  the  question 
what  will  become  of  the  suhsL  riptions  if  the  matter  does  not  go  through? 
Why,  of  course,  they  will  be  returner!.  Vou  have  not  put  any  money 
in  any  way,  and  1  do  not  see  that  there  is  any  reason  for  any  fear  on 
this  score.  You  do  not  give  us  any  money ;  you  simply  say  what  you 
wi!l  do,  and  the  subscription  is  credited  to  you.  I  think  there  are 
three  subscriptions  which  have  been  paid^  amounting  only  to  Sio8, 
If  this  matter  (alls  though  we  shall  ask  for  no  money,  or  possibly  ask 
for  a  small  pro  rata  amount  to  cover  actual  expenses  incurred.  As 
to  Mr.  Highland's  argument.  I  think  the  April  9th  circular  fully  an- 
swers it,  so  that  it  is  not  necessary  to  take  up  any  time  on  that  ac- 
count. With  regard  to  whether  we  can  get  our  money  out  of  this 
thing,  I  think  we  can  gain  a  good  deal  of  information  from  Mr.  Pear- 
son of  Toronto.  Vou  know  that  he  was  one  of  the  first  large  sub- 
scribers. Mr.  Pearson  was  led  to  do  that  from  his  own  experience. 
His  Company  had  sul)scribed  52,500  tosvard  a  city  exhibition  in 
Toronto,  sim])ly  for  what  benefit  he  could  get  from  a  gas  exhibit  in 
that  town.  He  subscribed  this  amount  for  the  general  fund  because 
he  was  convinced  by  that  experience  Now,  if  he  could  afford  to  put 
$3,500  into  a  little  city  exhibition  where  only  the  jieople  of  one  lo- 
cality came  to  see  it,  what  can  we  afford  to  do  where  we  have  the 
whole  United  States?  Of  course,  you  have  to  bear  in  mind  that  the 
gas  men  themselves  will  also  get  a  great  deal  of  benefit  from  this. 
They  will  probably  be  able  to  learn  as  much  there  as  if  they  travelled 
all  over  the  country  for  weeks.  They  will  have  to  examine  and  com- 
pare various  methods  and  apparatus  for  doing  the  same  thing.  I 
cannot  estimate  the  benefit  this  will  be  to  me. 

Mr  D.  R*  RiTs.sELL — ^I  simply  want  to  speak  with  regard  to  manu* 
facturers,  and  I  do  this  because  I  have  had  so  many  approach  me  in 
this  way.  They  say  this  exhibit  is  principally  for  the  benefit  of  the 
manufacturers,  because  they  show  their  wares  there  and  will  receive 
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orders  for  them.  They  say  it  is  the  business  of  the  manufactxirers^ 
and  they  should  pay  for  it.  But  they  must  take  into  consideration 
the  fact  that  after  this  building  is  up  they  are  at  no  more  expense,  or 
very  little  more;  whereas  the  manufacturer  must  take  his  wares  there 
at  a  large  expense,  stand  the  wear  and  tear,  and  return  them  to  the 
place  where  they  were  sent  from,  or  probably  sell  them  at  a  discount, 
They  will  have  to  bear  a  large  expense  for  maintaining  this  exhibit, 
having  persons  there  to  take  care  of  it,  distribute  cards  and  give  in- 
formation regarding  the  wares  or  the  appliances,  I  think  if  the  gas 
men  would  appreciate  that  fact  more  they  would  probably  make  a 
larger  subscription  and  make  it  more  willingly. 

Mr  Jenkins  — I  want  to  say  to  you  how  I  expect  to  get  back  the 
subscription.  On  every  gas  bill  that  goes  out  in  Columbus  during 
the  year  1893,  or  during  that  gas  exhibition,  I  am  going  to  print 
right  across  the  face  of  it:  '^  Are  you  going  to  the  \Vorld*s  Fair?  If 
so,  be  sure  and  see  the  gas  exhibit,  which  will  interest  you.*'  I 
think  now  that  we  have  had  a  satisfactory  answer  to  all  the  ([uestions 
that  have  been  asked,  I  move,  Mr.  President,  that  we  adopt  the 
resolutions  offered  by  Mr.  Egner. 

The  resolutions  were  seconded  and  unanimously  adopted. 

The  convention  then  adjourned  until  i  :3o  p*m. 


FIRST  DAY— AFTERNOON  SESSION. 


The  Association  reassembled  at  1:30  ?•  m. 

The  President  having  announced  that  the  reading  of  papers  would 
be  the  first  business  order,  railed  upon  Mr.  C.  M.  Higgins,  of  New 
York,  who  read  the  following  paper  on 

PETROLEUM  PRODUCTS-HYDROCARBON  EMPLOYED   IN 
GAS  MANUFACTURE 

.Mr.  President  and  Gentlemen  of  the  Western  Gas  Association — In 
dealing  with  the  subject  of  this  paper,  assigned  me  by  the  Executive 
Board  of  our  Association,  I  beg  to  make  the  following  brief  statements 
based  on  actual  experience  and  close  observation. 

The  first  water  gas  plant,  manufacturing  illuminating  gas,  success* 
fully  using  naphtha  as  an  enricher,  was  established,  as^  perhaps  many 
of  you  know,  at  Phoenixville,  Pa,,  early  in  the  seventies,  while  in  sev- 
eral cities  of  the  east,  and  in  this  city  (Detroit),  naphtha  was  being 
employed  as  an  enricher  to  coal  gas  in  the  rt-tort  system.  From  ibis 
experimental  stage-,  the  different  appliances  employing  naphtha  in  gas 
manufacturing  have  been  advanced  to  that  stage  of  proficiency  that 
carbureted  w^ater  gas  is  used  almost  entirely  in  the  principal  cities  of 
this  country,  while  our  friends  across  the  water  are  fast  becoming  in- 
terested in  this  subject. 
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Naphtha  being  a  product  of  crude  petroleum,  it  may  be  of  interest 
to  some  of  my  hearers  to  have  me  explain  in  a  simple  manner  how  it 
is  obtained. 

The  first  condensed  vapor  arising  from  the  crude  oil  still,  in  the 
ordinary'  process  of  refining  or  separating  petroleum,  is  termed  crude 
naphtha.  This  crude  nafjhtha  is  placed  in  a  still  and  passes  through 
the  same  process  of  treatment  as  the  crude  oil;  that  is,  the  crude 
naphtha  is  redistilled,  and  the  gas  naphtha,  above  referred  to,  is  a 
clean  cut  from  the  crude  naphtha,  and  is  a  homogeneous  product,  and 
may  be  of  different  gravities,  that  most  commonly  employed  in  man- 
ufacturing gas  ranging  from  57  to  63  '  Beaume.  In  the  redistillation 
all  foreign  matter  is  carried  off,  leaving  a  product  free  from  the  light 
and  heavy  gravities,  and  comparatively  free  from  sulphur.  With  the 
use  of  proper  heats  this  gas  naphtha  is  all  convertible  into  a  high  candle 
power  illuminating  gas,  in  most  of  the  different  processes  employed 
for  the  purpose.  Some  of  them,  however,  are  mere  manufacturers  of 
lampblack  or  tar,  using  extravagant  tjuantities  of  the  raw  material, 
and  producing  a  small  percentage  of  imperfectly  unified  or  fixed  gas. 
In  gasifying  naphtha,  unfixed  hydrocarbons,  resulting  in  a  deposition 
as  tar,  or  a  form  of  carbon  being  deposited  in  a  finely  divided  state 
in  the  conduits  or  flues  as  soot,  are  rarely  met  with,  j^rovided  proper 
heats  are  employed.  Again,  in  using  naphtha  the  avoidance  of 
naphthaline  in  the  works,  streets  or  services  is  a  feature  that  thor- 
oughly recommends  its  use.  It  has  been  found,  with  naphtha  as  an 
enricher  of  coal  gas,  that  the  average  run  will  produce  per  gallon  132 
cubic  feet  of  20-candle  power  gas,  increasing  the  illuminati^ng  power 
per  100  cubic  feet  of  17  candle  power  gas  3.25  candles,  and,  con- 
sidering 1 1  gallons  of  naphtha  to  each  ton  of  coal  carbonized,  pro- 
ducing with  this  mixture  and  proportion  12,435  cubic  feet  of  20-can- 
dle gas,  ajjproximately  5.12  cubic  feet  per  pound  of  coal  carbonized.* 
In  obtaining  such  results,  S3  culuc  feet  of  70-candle  power  gas  per 
gallon  of  naphtha  used  is  not  far  from  the  average  in  ordinary  work, 
while  in  enriching  water  gas  with  naphtha  it  is  found,  on  averaging 
out  parallel  runs  in  several  difterent  plants  of  the  most  improved  type, 
that  35  pounds  of  Connelisville  coke  and  4,30  gallons  of  59  to  63 
gravity  gas  naphtha  per  1,000  cubic  feet  of  21^-candle  power  gas  is 
the  average;  while  with  the  36  pounds  of  coke  and  4f  gallons  of  gas 
naphtha  a  23-candle  gas  has  been  obtained  in  a  test  of  30  days' 
duration,  I  refer  here  to  the  use  of  the  cupola  and  not  the  retort 
system.  I  i)elieve  the  results,  as  shown  in  some  of  the  regular  water 
gas  plants  favor  a  less  quantity  of  naphtha  than  above  by  about  12 
to  15  per  cent.,  with  increased  quantities  of  coal  or  coke. 

Quite  recently  the  writer  had  occasion  to  review  the  manufacturing 
accounts  of  a  water  gas  company,  operating  with  crude  oil,  under  the 
supervision  of  an  engineer  whose  ability  is  unquestionable.     In  this 

•  Verified  by  Frederick  Egner*  Engineer. 


4T 


plant  of  the  most  improved  pattern  tbe  yearly  average  proved  to  be, 
per  run  of  1,000  cubic  feet  of  gas  made,  45  pounds  of  coke  and 
7*  to  gallons  of  crude  oil.  Others^  no  doubt,  are  obtaining  bette' 
results*  U  however,  question  if  the  actual  average  yield  obtained  h 
very  much  lower  than  that  just  mentioned. 

A  few  years  since  Ohio  crude  oil  became  a  fad;  many  gas  engi- 
neers, allured  by  its  first  cost,  adopted  its  use ;  but,  notwithstanding 
the  improved  appliances  for  its  use.  it  resulted  in  a  costly  experiment, 
lu  working  with  crude  oil,  the  expended  engergy  and  the  cost  of  col- 
lecting aud  marketing  the  non-gasified  residual,  commonly  termed 
tar,  so  as  to  render  it  available  as  a  credit  to  the  cost  of  manufactur- 
ing, is  untioubtedly  an  illusion.  The  loss  of  expended  energy  in 
working  it  is  entirely  lost  sight  of  by  many  engineers*  while  in  the 
average  plant  the  f[uantity  of  crude  oil  used  per  i^ooo  cubic  feet,  as 
against  naphtha^  more  than  meets  the  difference  in  cost,  A  compar* 
ison  in  four  different  plants,  formerly  using  crude  oil  and  now  running 
on  naphtha,  favors  the  latter  by  about  40  per  cent.  In  all  1  might 
add  that  I  believe  the  references  herein  made  to  the  comparative  val- 
ues and  results  obtained,  are  very  conservatively  put. 

Uniformity  in  manufacture,  the  maintaining  an  even  candle  power 
of  properly  fixed,  non-condensable  gas,  is  to  be  welcomed  in  any 
plant.  Short  runs  and  even  heats,  with  the  use  of  najihtha,  will  enable 
gas  engineers  to  reach  that  end  ■  and  thoroughly  competent  engineers 
and  builders  should  recommend  an  even  gravity  gas  naphtha  as  beinsj 
the  least  expensive  and  most  desirable  material,  as  against  crude  oil 
or  any  of  its  other  products. 

1'he  production  of  naphtha  is  constant,  and  this  fact  tends  lo  make 
the  price  uniform,  whi!e  the  j>roduction  of  crude  oil  varies,  and  this 
variation  accounts  for  the  fluctuation  in  price.  So  in  the  long  run  it 
is  fair  to  say  that  naphtha  will  be  the  preferable  article  of  the  two  for 
gas  making,  because  of  the  uniformity  of  price  and  the  ease  of  work- 
ing it,  as  against  crude  oib 

inSCUSSION. 

The  Phesiijent — I  notice  that  Mr.  Higgins  has  referred  to  Mr. 
Egner.     We  would  like  to  hear  from  Mr.  Kgiier  at  this  time. 

Mr,  Egner— 1  received  last  Saturday  morning  a  copy  of  the  paper 
just  read,  and  noticing  the  reference  to  myself,  prepared  some  remarks 
I  wish  to  read  at  this  titne.  They  are  as  follows:  In  dealing  with  the 
subject  of  his  paper  the  writer  has  managed  to  tell  ns  very  little  about 
that  which  one  would  naturally  expect  from  the  tide  of  the  same,  and 
it  appears  to  be  mainly  an  effort  to  convince  the  members  of  this 
Association  that,  if  they  desire,  or  are  obliged  to  use  any  hydrocar- 
bons in  their  business,  naphtha  is  THK  thing,  and  the  most  desirable 
in  every  respect  for  the  purpose:  but  while  1  can  checrlully  indorse 
most  of  the  reasons  given,  all  should  not  go  unchallenged.     He  (Mr. 


Higgins)  is,  as  we  know,  an  oil  and  not  a  gas  man,  and  interested  in 
the  extended  sale  of  naphtha,  which  is  his  specialty;  and  because  of 
these  reasons  is  excusable  for  some  of  the  statements  which  are  not  in 
accordance  with  the  experience  of  most  practical  gas  men.  and  cer- 
tainly not  with  my  own.  Having  for  nearly  twenty  years  used  oil, 
either  as  an  cnricher  of  coal  gas  in  preference  to  cannel.  a  carbureter 
of  water  gas.  or  making  siiiijile  oil  gas.  and  a  number  of  combina- 
tions of  oiU  water,  steam  and  air  gas,  I  may  cliiim  to  have  had  con* 
siderable  experience  in  the  use  of  the  product  which  is  the  subject  of 
the  interesting  paper  which  we  have  now  heard.  I,  therefore,  hope 
you  will  excuse  me,  if  I,  in  the  interest  of  our  common  reputation, 
undertake  to  slightly  correct  that  one  sided  (so  it  ajipears  to  me)  ar- 
gument in  favor  of  naphtha  at  the  cost  of  crude  petroleum,  and  at 
least  one  of  its  products — the  so-called  *' intermediate  distillate/* 
The  final  paragraphs  of  Mr,  Higgins*  paper  contain  the  only  staple 
argument  (within  certain  limits)  in  favor  of  the  superiority  of  naphtha 
•over  crude  petroleum,  for  gas  making.  At  works  under  my  charge 
for  years,  there  never  was  found  any  great  diHiculty,  when  using  crude 
petroleum,  to  get  more  candle  feet  per  gallon  out  of  that  oil.  as  a 
rule*,  than  from  any  of  its  products.  Ohio  (Lima)  crude  oil  was  used 
with  advantage,  from  the  time  it  was  placed  on  the  market  until  my  con- 
nection with  that  Company  ceased,  about  a  year  ago,  and  it  ])roved  of 
substantial  benefit  to  that  Company.  As  to  the  tar  from  crude  oil 
found  in  gas  making  and  its  value,  there  is  no  illusion  about  that. 
The  Company  just  mentioned  was  always  paid  full  value  for  its  tar 
from  oil  as  well  as  coal,  and  I  have  seen  at  Wilmington,  r>eL.  a  sim- 
ple device  invented  by  the  very  able  Superintendent  of  the  W  ilming- 
ton  Coal  Gas  Company^  Mr.  Fhomas  Curley,  by  means  of  which  the 
tar  from  oil  is  collected  without  troui>le — free  from  water — and  is  sold 
at  as  good  a  price  as  coal  tar.  In  his  paper  Mr,  Higgins  refers  to  an 
engineer,  whose  ability  is  unquestionable  (so  he  states),  supervising  a 
plant  of  the  most  improved  pattern,  svhose  yearly  average  accounts 
show  that  per  each  thousand  cubic  feet  of  gas  made,  he  uses  45 
pounds  of  coke  and  7.10  gallons  of  crude  oil,  I  hope  that  neither 
the  name  of  the  engineer,  nor  the  said  works^  l>e  given,  and  that,  on 
the  whole,  there  is  an  error  in  the  statement  somewhere.  I  trust  that 
those  who  read  the  proceedings  of  the  Fifteenth  .'Annual  Meeting  of 
the  Western  Gas  .Association  may  rest  assured  that  such  a  result  is  not 
a  fair  average  sample  performance  and  work  of  most  American  gas 
managers.  Even  with  a  plant,  which  is  not  of  an  alleged  "  most  im- 
proved pattern,"  I  should  consider  the  results  *|UOted  as,  by  many 
per  cent,,  l>elow  the  poorest  average  generally  known.  However, 
crude  petroleum  cannot  be  used  to  such  good  advantage  as  naphtha  in 
water  gas  apparatus  of  the  '*  Lowe  '*  and  *'  Sj*ringer ''  type.  Of  cupola 
processes  for  making  water  gas  the  *'  Flannery  ''  is,  I  think,  the  best 
adapted  for  using  crude  petroleum ;  and  I  agree  with  Mr.  Higgins  in 
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this,  that  I  would  say  to  all  who  have  the  fortner  class  of  apparatus, 
that  naphtha  will  l>e  the  best  for  them,  even  at  a  somewhat  higher 
price  per  gallon.  A  word  about  the  different  processes  to  which  Mr, 
Higgins  also  refers.  The  mistake  made  in  every  cupola  water  gas 
apparatus  which  I  have  yet  seen  is  that  the  fixing  chambers  are  not 
large  enough  to  admit  getting  the  best  possible  results  from  any  oil. 
Vou  will  admit  that  there  is  a  great  difference  between  intensity  and 
quantity  of  heat:  and  it  is  the  former  which  destroys  much  of  what 
good  there  could  be  obtained  from  the  oil  in  gas  making.  I  venture 
to  maintain  that  if  the  cpiantity  of  heat  now  usually  confined  to  an  in- 
tense form,  in  one  or  two  so-called  fixing  chambers  or  suj>er-heaters 
of  water  gas  apparatus,  were  distributed  in  suitable  vessels,  over  a 
larger  area,  that  it  woidd  result  in  an  astonishing  saving  of  raw  mate- 
riab  For  enriching  coa!  gas  there  is,  as  a  rule,  no  better  or  cheaper 
material  than  najjhtha.  I  have  advocated  the  use  of  that  article  for 
that  purpose — ^as  most  of  you  know — for  many  years.  In  necember, 
1887,  and  January,  1888,  I  published  the  results  of  several  years*  op- 
erations in  making  coal  gas  without  and  with  naphtha  as  an  enricher, 
and  a  description  of  how  the  work  wa.s  and  could  be  done.  The 
statement  now  made  by  Mr.  Higgins  that,  by  using  naphtha  as  an  en- 
richer,  the  naphthaline  nuisance  at  works  and  in  street  mains  and 
services  would  be  avoided  and  cured,  was  one  of  the  facts  which  I 
tried  to  impress  upon  the  readers  of  the  paper  mentioned.  The  di- 
rect results,  besides  riddance  from  naphthaline,  were  that,  with  coal 
which  by  itself  yielded  per  ton  9,780  cubic  feet  of  17  candle  power 
gas,  the  addition  of  4.8  gallons  of  naphtha  produced  10,960  cubic 
feet  of  19,6  candle  power  gas  per  ton  carbonized.  Theoretically  it 
can  be  shown  to  be  impossible  that  the  addition  in  gas  and  illumina- 
ting power  could  have  been  obtained  from  the  i^uantity  of  oil  given ; 
but  the  facts  were  that,  without  the  naphtha  and  again  with  it,  the 
quantity  and  ^juality  w^ere  as  stated.  It  has  been,  and  still  is,  a  sub- 
ject of  wonder  to  me  why,  with  the  incontestible  advantages  of 
naphtha  as  an  enricher,  it  is  not  generally  usecU  unless  it  is  where  good 
cannel  can  be  had  relatively  cheaper  than  oil.  The  use  of  naphtha 
can  only  fail  to  be  of  advanLige  (excepting  under  the  conditions  last 
named)  through  iguorant  or  careless  manipulation,  or  by  deliberate 
effort  to  make  it  faib  Having  stated  these  facts  about  naphtha,  which 
I  know  to  be  true,  I  hope  Mr.  Higgins  will  pardon  my  not  having 
been  able  to  agree  with  him  on  all  his  points,  and  that  you  will  all 
excuse  my  having  taken  up  so  much  of  your  time  in  this  discussion* 
Mr.  Jas,  VV,  l)L?X!iAK — Mr.  Higgins  says  that  crude  oil  is  uncer- 
tain in  its  production  of  gas,  while  the  production  of  naphtha  is  certain. 
Naphtha  is  made  from  crude  oil,  and  that  being  the  case,  how  is  the 
production  of  naphtha  certain  when  the  production  of  crude  oil  is  un- 
^     lin? 

HuMPHREVS-^ — I  would  like  to  say  a  word  or  two  on  this  sub- 


50 


ject.  I  notice  that  Mr.  Higgins  says:  ^*  In  *ilK  1  might  add  that  I 
believe  the  references  herein  made  to  the  comparative  values  and  re- 
sults obtained  are  very  conservatively  ])Ut/*  I  would  like  to  ask  if 
that  means  that  they  are  conservatively  put  in  regard  to  the  value  of 
crude  oil?  There  is  no  doubt  that  in  this  paper  there  is  a  direct  com- 
parison made  between  naphtha  and  crude  oil  as  enrichers  and  as  male- 
rials  from  which  to  make  water  gas.  The  comjiarison  is  practically 
made  by  stating  that  from  4.30  gallons  of  naphtha  you  get  1,000  feel 
of  2ii-candle  j»ower  gas.  The  jjaper  then  stales  that  4.75  gallons  of 
najihtha  will  make  i.ooo  feel  of  25-candle  power  gas;  again,  tiiat 
some  of  the  retort  systems  will  give  even  a  12  or  15  per  cent*  better 
result  than  this.  Bui  the  very  next  paragraph  states  that  it  takes  7.10 
gallons  of  crude  oil  to  make  1 .000  feet  of  gas,  candle  power  not  staled, 
and  as  we  presume  that  it  is  a  comparison,  therefore,  we  will  assume 
that  it  is  a  23-candle  power  gas.  Now  25-candle  power  gas  from 
4.75  gallons  of  naphtha  would  be  5  candles  to  the  gallon  only — not  a 
high  result.  If  we  lake  the  15  jier  cent,  increase  credited  to  the 
retort  methods  we  still  find  there  are  only  5.9  candles  to  the  gallon — 
a  first-rale  result,  but  not  by  any  means  unatuiinable  by  cupola 
processes  with  crude  oil.  Then  it  is  slated  that  7.10  gallons  is  the  nec- 
essary amount  of  crude  oil  to  do  the  same  thing,  which  means  that 
you  would  only  get  3.25  candles  to  the  gallon.  I  thoroughly  agree 
with  Mr-  Kguer  that  if  there  is  anybody  in  the  Uuitetl  States,  with  a 
modem  apparatus — Mr,  Higgins  states  that  it  is  the  most  improved 
ajtparalus — that  is  only  getting  3]  candles  to  the  gallon  of  crude  oil, 
I  am  sorry  for  the  gentleman,  for  he  is  getting  no  such  result  as  he 
should,  and  I  am  sorry  to  have  any  such  result  recordet!  in  the  min* 
utes  of  this  Association.  Now  with  crude  oil.  at  some  of  our  works, 
we  are  doing  belter  than  5.9  canilles  to  the  gallon.  I  will  go  still 
further  and  say  that  with  a]i]jaralus  five  years  old,  and.  therefore,  not 
of  the  type  sjiecially  designed  to  handle  crude  oil.  we  are  almost  get- 
ting 3.9  candles  per  gallon  with  crude  oil.  With  regard  to  the  tar 
made  by  use  of  crude  oil.  we  simply  nmst  regard  that  as  a  residual 
worth  from  4  lo  10  cents  per  gallon,  and,  therefore,  worth  more 
than  the  oil  from  which  it  is  produced.  Again  it  is  further  stated: 
"  Short  runs  and  even  heats,  with  the  use  of  naphtha,  will  enable  gas 
engineers  to  reai  h  that  end,  and  thoroughly  competent  engineers  and 
builders  should  recommend  an  even  gravity  gas  naphtha  as  being  the 
least  expensive  and  most  desirable  material,  as  against  crude  oil  or 
any  of  its  other  jjroducts/*  That  practically  means  that  if  I  or  any 
other  gas  engineer  here  does  not  recommend  naphtha  to  our  friends 
or  companies  as  being  the  best  material,  we  are  not  competent .  Of 
course  I  have  no  doulu  that  was  not  intended,  but  that  is  the  way  it 
reads,  I  agree  with  the  gentleman  who  sjioke  last  (Mr.  Ihmliar)  in 
that  I  cannot  see  why  the  argument  holds  as  lo  the  produrtiun  of 
naphtha  being  constant  and  the  production  of  crude  oii  being  uther*. 
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wise.  It  seems  to  me  they  must  hang  together :  and  I  would  like  to 
ask  Mr.  Higgins  the  direct  question  as  to  whether  he  claims  that  in 
the  last  five  years  the  prices  of  naphtha  have  been  held  at  such  an 
even  figure  as  to  afford  security  to  the  gas  engineers  of  America  in 
making  up  their  estimates  of  future  rost,  I  will  say  that  in  advising 
my  lioard  of  Directors,  after  considering  the  case  very  carefully  and 
making  some  special  tests  at  some  of  our  biggest  works »  I  was  unable 
to  recommend  that  I  would  pay  two  one-hundredths  of  a  cent  more 
for  naphtha  than  for  crude.  I  will  say  further  that,  with  the  superin- 
tendents and  engineers  of  our  Company  who  have  had  experience 
with  txJth,  if  they  were  asked  to  give  an  honest  opinion  on  the  sub- 
ject, and  the  (juestion  was  put  to  them  in  this  way:  **  If  you  were 
the  owners  of  this  property,  which  would  you  prefer  to  buy  at  the 
same  price?*'  those  superintendents  and  engineers  would  unanr^ 
mously  say:  **Give  us  the  crude,**  In  fact  they  have  so  exprressed 
themselves  recently ;  namely,  at  our  last  annual  meeting  of  Superin- 
tendents and  Engineers.  The  question  was  put  to  them  in  this  way: 
"  .\iiswer  as  if  you  were  the  owners  of  the  property :  those  of  you  who 
have  had  no  experience  with  both  are  not  to  answer,  but  those  of  you 
who  have  had  the  experience  with  both  will  do  so/*  There  was  not 
one  vote  recorded  in  favor  of  naphtha,  and  the  result  was  that  after 
that  meeting  those  superintendents  who  had  voted  came  to  me  and 
asked  that  I  should  not  buy  naphtha  for  them  if  we  could  buy  crude 
at  the  same  price.  (>f  course  the  apparatus  must  be  properly  de- 
signed for  the  handling  of  the  cmde  oil. 

Mr.  HrcjcjiNs-^In  making  reply  to  Mr.  Humphreys.  I  wish  to  say 
that  he  has  in  his  statement  very  thoroughly  covered  the  entire  ques- 
tion and  has  gone  through  the  paper  very  thoroughly,  I  must  con- 
fess I  am  not  a  gas  engineer,  and  therefore  I  know  very  little  about 
the  points  Mr.  Humphreys  has  raised,  with  the  exception  that  at  quite 
a  number  of  places  where  we  have  introduced  the  use  of  a  heavy 
naphtha,  we  found  that  they  were  running  with  even  larger  quantities 
of  cnide  petroleum  per  thousand  feet  of  gas  than  I  state  in  my  paper 
and  were  glad  to  pav  a  premium  for  the  distillate.  We,  of  course, 
feel  when  a  gas  man  demands  a  certain  grade  of  goods  he  can  have  it. 
W'e  are  not  selling  crude  oil  or  naphtha  unless  he  wants  it :  anything 
a  gas  man  wants  we  are  willing  to  give  him.  In  Mr.  Humphreys* 
business,  like  in  other  corporations,  they  have  a  careful  system^ 
and  I  have  no  doubt  that  it  is  worked  out  very  carefully  at  all 
points,  as  in  the  calling  together  of  gas  engineers  that  are  operating 
at  these  different  places,  and  in  making  their  comparisons  they  should 
be  able  to  obtain  better  results  than  a  man  who  is  on  the  outside,  I 
know  from  meeting  the  different  people  outside  of  the  companies  that 
Mr.  Humphreys  represents  that  he  is  doing  better;  but  I  doubt 
whether  those  in  the  rountry  at  large  in  the  different  gas  works  are 
obtaining  much  better  results  than  those  given  in  my  [ja[>er. 
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The:  President — Will  Mr*  Higgins  please  explain  to  the  gentlemen 
his  statement  that  the  production  of  naphtha  is  constant  and  that  this 
fact  tends  to  make  the  price  unifornu  while  the  production  of  crude 
oil  varies?  Mr.  Dunbar  and  Mr.  Humphreys  both  asked  an  explana- 
tion of  that. 

Mr.  Humphreys — I  asked  one  other  ijuestion,  as  to  the  security 
enjoyed  by  gas  engineers  during  the  last  five  years  as  to  the  unvaried 
prices  of  naphtha. 

The  Prksujent — !  think  we  would  be  interested  in  having  Mr. 
Higgins  exi»lain  that  also- 

Mk.  HiG(iixs — The  same  variation  in  price  is  true  of  crude  oil  that 
we  find  with  naphtha.  The  prices  are  really  no  higher  to-day  than 
they  have  been  for  some  time  past,  and  as  the  production  falls  off,  I 
jiresume  likely  we  shall  see  prices  advance  in  that  product.  On  the 
other  hand,  in  running  crude  oib  refiners  are  obliged  to  produce 
naphtha ;  they  have  more  or  less  of  it  to  market.  This  h  true  of  any 
refmer;  and  they  are  enabled  to  sell  this  light  product  at  a  very  low 
price  as  compared  with  crude  oil.  As  1  have  stated  heretofore,  a 
great  many  gas  men  prefer  to  use  naphtha;  again  the  production  of 
crude  oil  varies,  and  this  variation  accounts  for  the  fluciualton  in 
price.  All  crude  oil  does  not  produce  the  same  tjuantity  of  naphtha. 
From  some  grades  of  crude  it  is  possible  to  take  a  larger  per  cent-  of 
na|)htha  than  frotn  others.  I  think  this  covers  the  question  raised  by 
Mr.  Humphreys* 

Mr,  Kcnf.r — I  only  wish  to  say  I  was  in  hopes  Mr.  Higgins  might 
be  excused  from  answering  those  questions.  He  is  in  the  business  of 
selling  these  things  and  it  would  be  rather  like  getting  the  secrets  of 
the  trade,  which,  no  dout^t,  he  would  feel  reluctant  about  giving. 

The  President — Mr.  Higgins  is  at  liberty  to  refuse  to  answer  any 
questions  asked,  if  he  sees  fit  to  do  so. 

Mr.  Somervjlle— I  suppose  it  is  understood  very  well  here  that 
naphtha  is  not  made  exclusively  for  gas  works.  There  is  a  very  large 
demand  for  it  outside  of  what  is  retjuired  for  gas  puq>oses,  such 
as  in  varnish  works,  etc.,  and  I  have  no  doubt  at  all  that  this  was  in 
Mr.  Higgins'  mind  when  he  wrote  that  paragraph  that  the  production 
of  naphtha  was  constant,  while  the  demand  and  supply  of  crude  oil 
w^ere  fluctuating.  The  whole  (fuestion  to  my  mind  hinges  upon  the 
price  of  the  two  products ;  if  they  are  nearly  etiual,  it  will  l>e  much 
better  to  use  naphtha.  My  experience  in  the  use  of  crude  oil  con- 
firms exactly  what  Mr.  Higgins  has  said.  It  was  a  failure  in  every 
way,  both  in  economy  and  candle  power.  The  odor  was  a  nuisance 
to  the  neighborhood,  the  pipes  choked  up  with  pitch  or  tar,  which 
was  productive  of  ex]>ense  to  keep  clean.  We  gave  it  up  and  re- 
turned tu  the  use  of  naphtha.  No  doubt  there  are  other  systems  of 
making  gas  where  this  trouble  would  not  occur.  When  1  saw  the  title 
of  his  paper.  '- Petroleum  Products,*'  I  expected  Mr.  Higgins  to  say 
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somt-thing  regarding  the  production  of  oil  in  this  country,  a  subject 
on  which  I  am  sure  he  is  well  qtialified  to  speak.  It  is  a  question 
continually  coming  to  the  frunt.  especially  when  we  are  considering 
an  enlargement  of  the  works  for  the  |>roduction  of  water  gas.  Is  the 
supply  of  oil  lasting?  Will  the  price  remain  as  it  is?  These  are  some 
of  these  things  I  expected  to  hear  from  Mr.  Higgins. 

The  PkEsinENT — It  seems  to  rue  very  clear  that  Mr.  Higgins  means 
the  production  of  crude  oil  is  not  constant.  Sometimes  they  are  pro- 
ducing or  yiumping  a  very  large  quantity,  or  discovering  new  sections 
where  crude  oil  is  found,  and  that  they  have  much  more  crude  oil 
coming  in  than  they  have  going  out^  while  at  other  rimes  they  may 
have  more  going  out  than  coming  in.  The  products  of  petroleum  of 
course  are  produced  more  constandy.  and  consequently  the  i produc- 
tion of  naphtha  is  more  constant.  I  presume  that  is  what  he  meant 
in  that  paragraph, 

Mr.  Lvnsdfn — Oi  course  circumstances  govern  it  all,  I  have  been 
putting  in  machinery  that  cannot  use  crude  oil.  and  I  will  tell  you 
why.  1  figure  that  we  will  have  naphtha  of  68  gravity  when  we  have 
no  crude  oil  to  be  bought.  Why  *lo  the  companies  refine  crude  oil? 
It  is  because  it  is  worth  more  in  the  refined  than  in  the  crude  state. 
W^hile  the  various  farmers  and  countrymen  throughout  the  district  are 
Lapping  or  putting  their  wells  down.  I  suppose  some  of  the  larger  com- 
panies may  want  to  reduce  the  price  in  order  to  get  the  farmers  to 
^  sell  out.  They  put  the  price  down  and  the  farmer  has  to  sell— he 
cannot  cither  manufacture  or  refine,  I  think  this  fluctuation  is  purely 
due  to  the  speculation  in  the  pro[>erty.  As  I  say,  I  have  recom- 
mended my  Company,  and  we  are  putting  in*  at  a  very  heavy  expense 
— did  it  four  years  ago,  and  are  doing  it  again  now— machinery  that 
cannot  use  anything  but  the  higher  grades  of  oil.  and  I  figure,  on  that 
one  idea,  we  will  have  na[jhtha  of  a  certain  gravity  when  we  will  not 
have  crude  oil  at  all.  One  remark  in  the  paper  I  take  issue  with,  in 
^  regard  to  naphthaline.  1  believe  Mr,  Higgins  stales  that  by  the  use 
i-of  najihtha  we  get  rid  of  nai>hthaline, 

Mr.  HKiiuNs — That  is  the  experience  that  has  been  coming  to  us 
from  the  different  gas  peojile. 

Mr,  Lansden — I  would  hke  to  get  into  that  condition  myself. 

Mr,  Hiugins — I  presume  some  gas  engineers  present  are  able  to 
explain  that  matter  sarisfactorily  to  Mr.  Lansden.  I  have  no  doubt 
there  are  people  here  who  have  had  the  experience  and  know  what  it 
means,  and  I  would  be  glad  to  hear  from  some  of  those  gentlemen. 

Mr.  R.  Younc:; — My  advice  to  all  gas  engineers  who  are  going  to 
build  a  water  gas  apparatus  is  to  build  an  apparatus  that  is  suitable 
for  the  use  of  crude  oil.  With  the  a[)i>aratus  that  I  have — and  I  think 
it  is  applicable  to  all  apparatus  suitable  for  crude  oil — you  can  use 
either.  If  you  put  in  an  apparatus  suitable  only  for  naphtha  you 
cannot  use  crude  oil,  while  with  one  suitable  for  crude  oil  you  can  use 
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naphtha  or  oiL  according  to  the  situation.  If  you  find  that  naphtha 
is  cheaper  than  cnule  oil,  use  naphtha,  and  ii  you  find  that  crude  oil 
is  cheaper  than  naphtha,  use  crude  oiL 

Mr.  \V.  L.  Bkown — It  seems  that  there  is  a  cpiestion  as  to  whether 
wc  will  use  naphtha  or  crude  oil,  I  have  read  over  the  papers  very 
carefully  and  have  compiled  some  figures.  I  am  very  sorry  that  my 
experience  will  not  allow  me  to  make  a  comparison  between  crude  oil 
and  na[<htha  with  the  jilant  we  have  at  present.  I  have  a  few  figures 
of  our  earlier  days  of  water  gas,  some  taken  when  we  had  the  Springer 
plant  and  some  from  the  Pratt  &  Ryan  plant,  where  naphtha  was  used 
entirely.  As  far  as  the  figures  are  correct  I  will  give  them.  In  the 
Springer  plant,  during  Jime,  July  and  August,  1889.  there  was  an 
average  make  of  from  27,000  to  51,000  cubic  feet.  We  nsed  from 
4.48  to  4.72  gallons  to  the  thousand.  I  will  go  back  and  begin  from 
October  t  to  20,  1888.  In  the  cnide  oil,  Springer  plant,  on  an  out- 
put of  14.295  feet,  we  used  5  gallons  and  64.6  pounds  of  roke. 
which,  however,  was  the  gas  house  coke  at  that  time.  The  next 
three  months  were  on  naphtha,  and  we  used,  on  an  output  of  from 
14,000  to  28,000  feet  a  day,  from  4.5  to  4.7  gallons  of  naphtha.  We 
then  went  back  to  r  rude  oil,  and  from  December  28,  1888,  and  dur- 
ing January  and  PVbruary  of  1889,  on  crude  oil,  we  used  from  4.4 
to  5.2  gallons  crude  oil,  the  coke  running  from  56  to  63  ]>ounds. 
That  was  also  soft  coke.  We  then  went  back  to  naphtha,  and  from 
that  time  to  this  we  have  used  naphtha.  I  will  say  that  during  a  por* 
tion  of  February,  i88g,  there  was  a  daily  average  of  about  18,000 
feet,  naphtha  4.69  gallons,  and  coke  53.4  [louncis.  In  June,  July 
and  August.  1889,  same  plant,  ran  from  4. 48  to  4.72  gallons  ot 
naphtha,  while  the  coke  went  from  59  to  67  jjounds.  We  then 
changed  to  the  F^ratt  &  Ryan  plant,  antL  throwing  out  of  consideration 
when  lioth  apparatus  were  used,  we  cume  to  October,  November  and 
December.  1889:  straight  naphtha.  4.79  to  5.20  gallons,  and  51  to 
61  pounds  of  coke.  I  can  now  give  you  the  figures  for  1890.  There 
was  a  total  output  of  15,545,000  cubic  feet,  with  a  daily  average  of 
42,588  cubic  feet.  The  range  of  coke,  which  was  Connellsville  coke, 
was  from  41.7  to  52.3  pounds,  the  average  being  46.7.  Fhe  naphtha 
range  was  from  4.7  to  5.23;  the  average  for  the  entire  year  being 
4.94,  For  the  year  1891,  the  total  out|>ut  was  19,602,000  cubic 
feet,  with  a  daily  average  of  53,704.  The  coke  ranged  from  43  to 
59.4  pounds,  with  an  average  of  47-5.  The  naphtha  range  was  from 
4.69  to  5,56  gallons,  with  an  average  of  5.04.  For  the  first  4  months 
of  1892.  on  an  output  of  8,092,000  cubic  feet,  with  a  daily  average 
of  68,876.  the  average  coke  was  42.6  pounds,  and  the  average 
naphtha  was  4,97  gallons.  So  that,  taking  the  last  2^  to  3  years  into 
consideration,  I  have  found  that  our  naphtha  ranged  from  4.94  to 
5.04  gallons,  and  the  coke  from  42  to  45  pounds.  This  is  on  a 
candle  power  of  26  to  28,  Jones  photometer,  so  I  can  say  in  safely  it 
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ranged  from  24  to  25.  Therefore,  I  think  it  is  very  important  that  in 
Mr.  Higgins'  figures  he  should  have  stated  some  relation  with  regard 
to  the  output,  Mr.  Higgins  makes  some  criticism  in  regard  to  the 
plants,  stating  that.  **  Some  of  thera,  however,  are  mere  manufacturers 
of  lampblack  or  tar,  using  extravagant  quantities  of  the  raw  material 
and  producing  a  small  percentage  of  imperfectly  unified  or  fixed 
gas/*  Vou  might  say  that  it  we  used  that  much  coke  or  that  much 
naphtha  we  do  not  get  it  all  into  gat?,  it  goes  somewhere  else.  Where 
does  it  go?  It  is  simply  lamfjblack  or  tar.  We  can  make  but  one 
barrel  of  tar  for  every  5,000*000  of  gas.  If  anybody  can  do  that  I 
would  like  to  do  it.  We  make  no  lampblack  at  alJ.  The  question  I 
would  like  Mr.  Higgins  to  answer  is,  on  what  basis  of  output  he  pro- 
duces his  figures. 

The  PRESHiENi- — Do  you  mean  to  say  you  make  no  lampblack  or 
tar  with  the  use  of  crude  oil  or  naphtha? 

Mr.  Brown — With  the  use  of  nai>htha— 1  only  speak  with  regard  to 
the  last  two  years. 

Mr.  HmrpHREvs — I  would  suggest  there  are  other  ways  in  which 
that  lampblack  residual  can  be  used  up.  It  can  be  deposited  on  the 
super  heater  bricks  an<l  burned  up.  Vou  cannot  assume  that  all  your 
oil  has  gone  into  gas.  I  would  suggest  that  in  matters  of  this  kind 
comparisons  should  be  made  very  carefully  on  the  same  gas:  and  1 
do  not  think  there  is  any  engineer  here  who  has  had  any  wide  expe- 
rience with  photometers  that  would  dare  to  assume  that  the  Jones  jet 
(the  j»hotometer  used  by  Mr.  Brown)  can  be  relied  on.  In  the  case 
where  a  Jones  jet  photometer  is  alone  used  I  do  not  think  one  is  in  a 
position  to  make  any  true  comparison  as  to  results,  and  1  think  any 
such  comparison  in  any  one  place  would  only  demonstrate  that  that 
particular  machinery^ — provided  all  the  conditions  were  the  same  as 
to  manipulation  and  careful  management  and  everything  w^orked  to 
its  best  condition — that  alb  then,  you  would  demonstrate  would  be 
ih3ii /furtitu/tir  ffttic^ttHery  WHS  better  adapted  to  une  material  than 
another.  In  regard  to  the  variation  in  production  oi  the  naphtha.  I 
do  not  see  why  Mr,  Higgins  in  his  reply  has  not  furnished  an  argu- 
ment against  himself.  If  all  crude  oil  does  not  contain  the  same 
amount  of  naphtha  then  certainly  that  is  no  reason  why  the  production 
of  naphtha  will  vary  less  than  the  crude  oib  Mr.  Somerville  stated 
he  thought  we  all  would  agree  that,  if  crude  and  naphtha  are  com- 
pared, we  will  decide  in  favor  of  naphtha  at  practically  the  same 
prices.  In  other  words,  it  is  for  us  to  decide  how  much  more  we 
will  pay  for  naphtha  than  we  will  for  crude*  What  we  want  is  the 
ultimate  balance  sheet ;  we  want  to  know  how  we  will  make  the  most 
money  and  show  the  best  results  in  every  way  to  our  directors  at  the 
end  of  the  year,  I  do  not  think  it  is  a  question  of  price  in  that  way, 
as  Mr,  Somerville  put  it.  It  is  of  course  a  question  of  price,  but  not 
as  suted  by  Mr.  Somerville,      I  do  not  think,  as   Mr.  lansden  says. 
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that  wc  ought  now  to  use  naphtha  because  altimately  we  may  be 
forced  to  use  it*  I  think  Mr*  Vauug's  position  is  the  strong  one — 
that  of  having  an  apparatus  you  can  use  with  the  crude  oil,  and  so  be 
able  to  use  the  crude  or  any  of  its  products  offered  tq  you  at  the 
lowest  price,  and  in  that  way  not  leave  yourself  entirely  in  the  hands 
of  the  oil  companies,  1  know  our  Company  was  forced  into  this  posi- 
tion by  the  vsay  in  whit  h  the  [irice  of  naphtha  ran  up  on  us.  Not  one 
of  our  superintendents  the  other  day  voted  in  favor  of  crude  who  was 
not  op]>osed  to  it  when  first  sujiplied  to  them,  and  those  are  the  same 
men  who  have  turned  aronnt!  and  are  saying,  ■*  For  heaven's  sake, 
don't  change  over  to  naphtha.*' 

Mr.  a.  S.  Miller — One  of  the  first  points  that  strikes  me  in  this 
paper  is  this  reference  to  Mr.  Egner.  which  I  understood  him  to  say 
was  made  without  his  knowledge.  The  figures  that  are  given  are  83 
cybic  feet  of  70-candle  power  gas  per  gallon  of  naiihtha  used^ — ^nearly 
twice  as  high  as  the  figures  that  Mr.  Egner  gave  before  the  Associa- 
tion last  year.  Turning  to  those  figures.  I  find  the  best  results  were 
obtained  from  Lima  crude.  I  do  not  understand  why  it  should  take 
xo  jKiunds  more  coke  to  gasify  crude  oil  than  naphtha.  Mr,  Glasgow 
took  uj>  that  subject  and  made  a  very  careful  test.  His  figures  were 
carefully  made,  and  he  showed  beyond  *|uestion.  to  anyone  who  will 
read  that  paper,  which  was  delivered  before  the  Savannah  meeting  of 
the  .\merican  .Association,  that  it  took  8-tenths  of  a  jiound  of  carbon 
to  gasify  5  gallons  of  crude  oil.  Now.  the  difference  between  S-tenths 
of  a  pound  of  carlion  and  nothing  is  not  very  great,  so  that  if  it  takes 
nothing  to  gasify  naphtha  I  do  not  see  where  he  gets  the  difference 
between  8-tenths  and  10  pounds.  It  is  not  clear  to  me  why  it  should 
lake  10  pounds.  Now.  he  gives  some  ]jretty  high  figures.  This 
paper  was  sent  to  me  last  month  in  Omaha,  and  1  t(K»k  my  last 
month's  report,  which  is  a  pretty  fair  average.  With  4.63  gallons  o! 
crude  oil  we  got  27.8  candles  on  an  average,  or  6  candles  to  the  gal- 
lon. Now,  I  do  not  know  of  any  machinery  that  will  do  very  much 
better  than  that,  with  naphtha  or  anything  else ;  and  we  get  back 
from  our  tar  2  cents  to  help  pay  for  our  oil.  We  use  in  doing  that 
33  pounds  of  soft  cuke,  and  our  purification,  cost  of  material  and 
labor,  is  less  than  half  a  cent.  I  do  not  exactly  understand  what  sig- 
nifies the  fluctuation  of  crude  oil  as  long  as  it  ranges  belosv  nafihtha. 
Of  course  we  would  like  to  have  it  constant;  but  if  nai)htha  is  con- 
stant, and  still  above  crude  oil,  I  do  not  see  why  we  should  change 
to  naphtha  because  it  happens  to  be  constant,  provided  that  crude  oil 
is  cheaper;  and.  as  two  or  three  of  the  gentlemen  have  stated  before, 
if  we  build  a  plant  that  wnll  use  crude  oil  there  is  no  question  about 
its  using  naphtha. 

Mr.  Egnkr — 1  xvant  to  answer  Mr.  l>ansden  in  the  attempt  to  help 
him  in  the  instance  of  the  naphthaline  trouble  spoken  of.  When  I 
took  charge  of  the  gas  works  in  St.  Louis   we  had  a  great  deal   of 
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naphthaline  in  the  mains.  I  was  asked  to  get  rid  of  it  if  possible. 
We  used  naphtha,  as  I  had  been  taught  to  do  in  New  York,  and  we 
got  rid  of  the  naphthaline.  Of  course*  with  the  advent  of  cmde  oil 
we  tried  it,  as  it  was  so  much  cheaper  than  naphtha  :  but  we  commenced 
to  get  the  naphthaline  back  again.  Then  we  used  more  naphtha, 
and  got  rid  of  the  naphthaline.  That  was  done  several  times. 
The  Secretary  of  the  Company,  Mr.  Thompson,  thought  crude  oil  was 
economical,  and  advised  its  use.  W'e  got  rid  of  the  najihtha  we  had 
on  hand  and  got  more  crude  oil,  but  every  time  we  got  more  na|>htha» 
line.  Our  results,  as  obtained,  are  published  in  the  American  Gas 
Lighi  Journai  for  May  2,  188S,  p.  295,  and  if  any  of  the  gendemen 
have  files  of  the  paper  they  can  look  it  up  and  see  just  what  we  did. 
I  think  it  is  hardly  fair  to  criticise  Mr.  Higgins'  pa[>er,as  some  of  the 
gentlemen  have  done.  He  is  an  oil  man,  as  I  remarked  before,  and 
not  a  gas  man,  and  so  gets  his  information  from  a  numl>er  of  gas  men 
who  perhaps  are  not  so  able  as  some  of  the  gentlemen  criticising  the 
paper,  and  that  has  misled  him.  But  as  to  the  fact  of  ridding  the 
street  mains  of  the  naphthaline.  Mr.  Higgins  is  correct. 

Mr,  Lansden — 1  do  not  want  you  to  have  the  impression  that  1  am 
alone  in  this  matter.  I  believe  there  are  ten  or  fifteen  large  works  in 
the  United  States  putting  in  machinery  to  answer  the  purpose  of  the 
same  machinery  I  am  putting  in  now.  I  think  most  of  them  are  doing 
it,  and  spending  the  money,  with  the  idea  that  they  will  have  naphtha 
to  make  gas  from  when  they  will  not  have  crude  oil. 

The  FKKst!>FNT — 1  think  from  the  way  Mr.  Lansden  put  the  naph- 
thaline (|uestion  a  short  time  ago,  he  has  been  troubled  with  naphtha- 
line in  making  water  gas  from  naphtha.      Is  that  so? 

Mk,  L\NShEN — ^Ves,  that  is  the  experience  of  a  good  many. 

The  pRESiDEN^r — 1  would  answer  myself  to  this  extent.  1  have  had 
experience  with  perhaps  five  or  six  water  gas  plants.  We  had  one  at 
one  time  using  naphtha  only,  which  made  naphthaline  about  as  fast 
as  it  made  gas.  But  we  have  been  using  our  jirescnt  plant,  which 
uses  naphtha  altogether  for  over  a  year,  and  we  have  not  yet  found 
the  first  trace  of  naphthaline.  I  think  it  comes  wholly  from  having  a 
very  uneven  heat  in  that  [lartof  the  apparatus  which  turns  the  naphtha 
into  gas,  a  portion  of  it  being  heated  much  higher  than  necessary. 
Mr.  V'oung.  1  think  you  failed  to  state  whether  you  are  using  oil  or 
naphtha  at  the  present  time. 

Mr,  R.  V^ouN(j — We  are  using  naphtha  at  the  present  time :  but 
coming  back  to  the  question  of  naphthaline.  This  has  been  a  subject 
for  discussion  ever  since  J  became  connected  with  the  gas  business, 
and  I  am  sorry  to  admit  that  I  am  about  as  ignorant  to-day  as  to  the 
cause  of  its  production  as  I  was  thirty  years  ago.  When  I  put  in  uur 
first  water  gas  plant,  I  made  up  my  mind  that  now  I  had  mastered 
naphthaline,  and  that  there  would  be  no  more  trouble  with  it,  and 
during  the  first  three  or  four  years  that  I  was  using  water  gas  1  never 


58  ■ 


saw  any  Daphthaline.  I  thought  that  was  due.  of  course,  to  the  use 
of  water  gas  and  using  naphtha  ;  but  the  fourth  year  I  was  using  it.  in 
the  fall  of  the  year,  I  had  an  attack  of  naphthaline  such  as  I  almost 
never  had  before — using  the  same  apparatus  and  using  the  same 
gravity  of  oil.  and  I  am  unable  to  arrive  at  the  cause.  I  worked 
away  for  about  a  week  or  so,  and  it  disappeared,  but  in  the  spring  it 
came  back  as  usual :  and  stu:h  was  the  case  until  I  put  in  a  new  ap- 
paratus. When  I  started  u])  the  new  apparatus  I  first  used  cnide  oil 
and  had  no  trouble  with  naphthaline.  We  went  back  to  naphtha :  it 
appeared  again,  not  because  we  had  any  difficulty  from  using  crude 
oiU  Of  course  we  are  prejudiced  in  the  city  to  the  odor  arising  from 
crude  oil ;  we  fear  that  the  people  may  com]  ilain  about  it :  but  the 
price  of  crude  went  up  and  the  price  of  naphtha  came  down  to  such 
an  extent  that  we  desired  to  use  the  latter.  We  also  had  some  diflfi- 
culty  in  getting  the  crude,  but  we  could  get  the  naphtha  two  days 
after  ordering  it.  We  could  not  wish  to  work  any  better.  I  would 
like  to  ask  some  of  the  gentlemen  here  if  they  could  tell  me  if  there 
is  any  difference  in  the  gravity  of  gas  made  from  crude  oil  or  that 
made  from  70^  benzine  or  naphtha?  From  the  fact,  when  I  was  using 
the  crude,  that  on  some  days  I  had  a  good  deal  of  complaint  of  want 
of  gas,  I  concluded  that  the  gas  made  from  cnide  oil  had  a  higher 
sjiecific  gravity  than  gas  made  from  naphtha,  and  as  soon  as  I  went 
back  to  the  use  of  naphtha  I  had  no  more  trouble.  I  would  like  to 
know  if  any  engineer  has  taken  the  trouble  to  test  the  gravity  between 
the  gases  made  from  the  different  oils.  1  did  not  think  of  it  until  it 
was  too  late. 

Mr,  HrMPMREVS — I  would  state  in  answer  to  the  last  «|uestion  that 
in  looking  over  our  reports  no  such  variation  has  attracted  my  atten- 
tion. 

Mr.  R.  Vol'ng — I  thought  this,  thai  perhaps  the  |>iijes  were  just 
doing  about  the  maximum  amount  of  work,  and  the  little  difference 
in  specific  gravity  might  produce  that  result. 

Mr.  .\.  S,  Miller — I  would  like  to  slate  that  I  have  made  naphtha- 
line and  lampblack  about  as  much  as  the  rest  of  us  here,  and  that  I 
made  naphthaline  and  lampback  out  of  najjhtha  and  out  of  crude  oil. 
I  have  been  running  with  crude  ail  for  over  two  year?  without  a  trace 
of  either  na[jhthaline  or  lampblack,  but  on  a  couple  of  hours  notice  1 
can  make  just  as  much  as  the  most  of  you  would  like  to  have.  It  is 
a  very  easy  thing  to  make  and  a  very  easy  thing  to  keep  from  making, 
I  will  say  that  I  have  seen  traces  of  lampl4ack,  though  not  enough  tQ^ 
bother  us  in  any  way,  and  have  not  seen  a  trace  of  naphthaline. 

The  President — Perhaps  you  would  explain. 

Mk-  a.  S.  Miller — It  is  by  increa-sing  the  heat,  say,  to  2,000'  or 
perhaps  a  few  hundred  higher. 

The  pKE.sit»ENT — In  increasing  the  heat  in  the  superheater  and  in 
the  furnace? 
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Mr.  a,  S.  Miller — Not  in  the  cupola,  hut  in  the  superheater,  and 
the  heating  of  the  oil  very  high  and  heating  it  suddenly- 

Mr.  Geo.  Trradwav  Thompson — The  discussion  hitherto  has  been 
altogether  as  to  the  comparative  uses  of  naphtha  and  crude  oil  in  the 
manufacture  of  gas.  Since  Mr.  Higgins  has  made  a  reference  to  the 
use  of  naphtha  in  the  rrro^f  process,  it  seems  ])ro[)er  that  something 
should  be  said  in  regard  to  that.  In  the  use  of  crude  oil  in  retorts 
for  enriching  coal  gas  it  has  been  my  experience  that  one  scurfer  is 
necessary  for  every  oil  retort,  while  with  the  use  of  najVhtha,  with 
careful  handling,  one-half  of  the  time  for  one  retort  is  all  that  is  nec- 
essary for  scurfing  where  you  are  employing  four  retorts  in  ruaking  oil 
gas  continuously. 

Mr.  R.  VouNG—In  using  crude  oil  there  is  an  excess  of  carbon 
that  we  have  to  get  rid  of  in  some  way.  We  have  either  got  to  take 
it  down  as  tar  or  lamiiback,  either  one  or  the  other,  and  the  proper 
course  is  to  keep  the  heat  so  as  to  produce  the  tar.  As  >fr.  Miller 
says,  you  have  got  a  very  narrow  line  to  walk  on.  VVju  may  either 
fall  to  one  side  or  the  other,  but  it  is  belter  to  fall  to  the  side  that 
makes  the  tar;  there  are  better  results  from  it. 

Mr.  FabeS' — I  will  contribute  my  Hllle  might.  I  have  had  some 
experience  in  the  manufacture  of  gas  from  naphtha  and  crude  oil. 
Our  first  experience  was  in  enriching  coal  gas  with  the  residuum  that 
was  made  many  years  ago — in  the  late  sixties  or  the  early  seventies. 
We  afterward  used  crtide  oil  (Pennsylvania  oil),  and  afterward  crude 
naphtha.  There  was  a  disadvantage  in  using  crude  naphtha  on  ac- 
count of  its  containing  gasoline,  naphtha^  benzine,  coal  oib  and  clear 
down  through  to  ])arat!ine — ^all  sorts:  and  I  was  induced  to  try  a  frac- 
tionated naphtha,  a  najjhtha  made  almost  entirely  of  63  gravity  stock. 
We  certainly  were  benefited  by  it.  We  learned  long  ago  that  to  make 
oil  gas  it  was  necessary  to  have  a  long  time  exposure  to  a  moderate 
heat,  and  not  a  short  time  exposure  to  intense  heat,  and  we  also 
learned  that  we  could  not  make  water  gas  and  oil  gas  in  the  same  re- 
tort at  the  same  time.  We  put  up  a  water  gas  plant  and  used  crude 
oil.  I  bad  the  same  difficulty  with  crude  oil  that  I  had  with  crude 
naphtha.  It  has  been  stated  here  that  the  tar  from  crude  oil  was 
worth  in  market  somewhere  about  4  cents  a  gallon.  I  could  not  get 
any  4  cents  a  gallon,  and  1  am  offered  only  about  2J  cents  for  tar 
from  na]>htha.  Several  factors,  one  of  them  quite  prominent,  have 
l>een  left  out  of  the  discussion.  That  one  is  the  <piality  of  the  service 
rendered.  There  are  companies  in  the  United  States  who  in  practice 
calculate  that  the  dollar  and  cent  basis  on  the  balance  sheet  is  all 
there  is  to  the  business,  and  there  are  others  that  take  into  account  the 
quality  of  the  service  rendered.  The  slight  difference  between  the 
cost  of  naphtha  and  crude  oil  might  be  offset  by  the  t]uality  of  the 
service  rendered* 

Mr.  EiJNER — AVe  have  all  listened  to  a  very  interesting  paper,  Mr. 
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President,  and  I  move  that  we  extend  a  hearty  vote  of  thanks  to  Mr. 
Higgins.     (Adopted*) 

The  President — If  there  is  not  to  be  any  further  discussion  on  this 
paper,  I  would  call  attention  to  the  fact  that  one  or  two  questions  in 
the  Question  Box  refer  to  this  subject.  They  are  numbered  V..  VI . 
and  XIL     No.  XII.  is  as  follows: 

•*  In  the  manufacture  of  water  gas^  which  is  the  cheaper  material^ 
crude  oil  at  2  cents  per  gailon  or  gas  naphtha  at  4  cents  /  ' ' 

It  hardly  seem**  necessary  to  ask  for  an  answer  to  that  question  ^  but 
if  anyone  desires  to  say  anything  about  it  we  are  ready  Iij  hear  about 
it  now. 

Mk.  SoMERViLLE — ^I  wouUl  say  that  it  all  depends  on  the  apparatus 
we  are  using. 

The  President*— No  V.  is: 

*•  In  making  water  gas  by  the  cupola  system^  can  jO»candU  gas  be 
made  as  economically  as  Jol'^ 

Mr.  YoL'x<;^VVhat  does  that  mean? 

The  President — It  means  what  it  says;  can  it  be  made  at  the  same 
price  as  2o-candle  power* 

Mr,  Humphreys— I  would  say  it  could  be  made  as  economically^ 
and  that  the  relative  cost  would  be  less. 

The  President — No,  VI,  is: 

**  In  carbureiing  gas  with  oil  burned  in  retorts^  how  can  the  oil 
supply  be  regulated  to  the  heats  so  as  to  produce  the  best  results  V^ 

Mr.  Lansden — 1  w^ould  suggest  that  somebody  regtilate  the  valve. 

The  President— I  suppose  the  questioner  wants  to  know  how  to 
regtilate  the  valve. 

Mr.  Lansden — By  constant  attention  to  it. 

Mr,  Egner — I  would  say  we  used  to  have  no  trouble  with  that  at 
all  I   we  regulate  it  by  the  color  of  the  retort. 

Mr,  Strath )N^ — I  think  that  is  purely  a  matter  of  experiment  more 
than  anything  else.  The  operator  would  have  to  determine  the  color; 
it  is  all  learned  by  experience. 

Mr.  SoMERviLLE — ^I  believc  it  has  been  a  custom  to  fix  a  test  cock 
on  the  lid  of  the  retort,  and  letting  the  gas  blow  on  a  clean  sheet  of 
paper.  If  the  pai>er  showed  no  signs  of  discoloration  then  he  was 
using  too  little  oil  lor  the  heat — in  other  words,  began  to  produce 
lampblack ;  but  if  the  paper  showed  signs  of  discoloration  probably 
he  had  about  the  right  heat  and  the  proper  amount  of  oil  was  going  in, 

Mr.  R.  Young — In  reference  to  what  Mr.  Somerville  says,  the 
color  of  the  paper  would  show  that  the  heat  was  too  low ;  but  if  it  did 
not  color  would  it  be  any  guide  as  to  the  heal  being  too  high  and 
decomi»osing  all  of  the  oil  ?  Would  it  be  any  assurance  that  the  heat 
was  not  too  high  if  it  did  not  color ;  would  that  then  prove  that  the 
heat  was  right? 


Mr.  SoMERViLLE— 1  think  you  would  very  soon  see,  by  opening  the 
door,  what  the  gas  was  doing.  Vou  would  see  immediately  that  you 
were  producing  lampblack,  I  believe  that  the  proper  test  is  to  have 
a  slight  discoloration  of  the  pajjer. 

Mk.  R.  Vol NG-— Does  Mr.  Somerville  think  that  decomposing  the 
oil  in  the  retorts  is  a  good  way  of  enriching  gas?  While  it  will  increase 
the  illuminating  i>u\ver,  will  it  give  a  good  light  wnthout  smoking? 

The  President — In  one  way. 

Mr.  Gw*ynn — Respecting  what  Mr.  Somerville  said  in  making  oil 
gas  by  the  retort  system,  I  have  made  a  great  deal  of  oil  gas,  and  I 
have  made  it  where  it  was  not  used  as  an  enricher  for  coal  gas.  1 
found  in  using  rnide  oil  or  naphtha  that  the  best  way  was  to  obtain 
a  straw  color.  Vou  will  find  if  you  get  the  straw  color  you  will  make 
from  80  to  85  feet  of  clear  oil  gas  to  the  gallon,  and  you  will  have 
very  little  tar  or  lampblack,  if  you  follow  this  iustniction. 

Thk  pRESHiENT^ — That  seems  to  be  an  answer  to  the  (juestion.  We 
will  now  listen  to  a  paper  by  Mr,  Walter  Lee  Brown,  of  Evanston, 
III.,  entitled, 

NEW  FEATURES  IN  ROUTINE  OFFICE  WORK  OF  SM.\LL 
GAS  COMPANIES. 

It  will  be  the  most  logical  pLin  to  preface  this  paper  with  an  outline 
sketch  of  the  methods  we  pursue  in  taking  meter  statements,  and  in 
the  preparation  and  rollection  of  the  resultant  gas  bills.  The  meter 
reader  starts  out  with  his  small  '^  Meter  Statement  Book/'  and  jad  of 
**  slips/'  as  we  term  them,  and  sufficient  matches.  After  the  reading 
of  the  meter,  the  inspector  writes  on  one  of  the  slips  the  name  of  the 
householder,  the  month,  the  number  of  thousands  cubic  feet  of  gas 
used,  and  the  gross  amount  of  the  bill  (which,  in  our  case^  since  our 
gross  price  is  $2  per  one  thousand  feet,  is  the  product  of  a  multipli- 
cation by  two,  hence  easily  and  quickly  done)T  and  leaves  the  slip  in 
the  kitchen  as  he  passes  out.  At  the  same  time  he  enters  in  the  state- 
ment book  the  last  reading  and  the  number  of  feet  of  gas  consumed. 

At  convenient  intervals  the  meter  books  are  returned  to  the  office, 
where  the  bills  are  made  out  and  retained.  This  is  where  our  prac- 
tice differs  from  that  obtaining  in  Chicago  and  elsewhere,  in  that  we 
do  not  have  to  send  out  a  second  coqjs  of  men  to  distribute  the  bills, 
for  the  latter  are  paid  at  our  office,  while  the  slip  shows  that  the  state- 
ment has  been  taken  and  serves  as  a  memorandum  to  jog  the  mem- 
ory. If  the  consumer  brings  his  slip  to  the  office  on  or  before  the 
10th  (or  if  he  appears  without  it,  for  that  matter)^  he  is  entitled  to  25 
per  cent,  discount,  i|uickly  ascertained  by  dividing  by  four  and  sub- 
tracting; whereas,  if  he  comes  after  the  loth.  his  bill  is  the  gross 
amount  shown  on  the  slip.  This  plan  of  collecting — for  which  credit 
is  due  to  the  previous  management  of  this  Company — is  much  more 
convenient  to  us  than  the  contra  plan  of  outside  collecting  from  house 
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to  house  and  store  to  store,  in  use  by  many  small  companies.  None 
ever  object  to  paying  at  our  window,  and  as  a  result  of  our  peculiar 
location  as  a  suburb  of  a  large  city,  many  of  our  consumers  are 
Chicago  business  men ;  consequently,  about  one-quarter  of  our  bills 
are  paid  in  checks,  which  is  convenient,  obviates  errors,  and  tends  to 
prevent  unnecessary  "^  kicks  ;'*  for  while  a  consumer  might  frequently 
expostulate  verbally,  he  will  seldom  go  to  the  trouble,  or  may  lack 
the  time,  to  put  his  grievances  in  writing. 

The  elaboration  of  the  details  of  the  above  system  will  constitute 
the  body  of  these  notes. 

First — •'  The  Meier  Statement  Book  '*  The  form  we  use  is  shown 
in  Exhibit  ^'A.'' 
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Kxhibit  '-A.'* 

It  is  a  combination  of  the  form  previously  used  by  this  Company 
with  that  described  in  the  paper,  entitled,  "'  Points  on  the  Manage- 
ment of  Small  Coal  Gas  Works."  by  Mr.  L.  P.  Gerould,  and  read  at 
the  Cincinnati  meeting,  in  May,  1889,  and  shown  here  as  Exhibit 
**B."  In  one  respect  we  think  our  modification  better  than  Mr. 
Gerould 's  form,  namely,  that   we  divide  the   month  column  in  two, 
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the  space  to  the  left  ( ontaining  the  reading,  that  to  the  right  the 
number  of  feet  of  gas  used.  The  advantage  is  that  the  footings  of 
the  amounts  of  gas  consumed  ran  be  conveniently  obtained  by  our 
plan;  whereas,  in  Mr.  (ierould's  form  this  cannot  be  done  unless  he 
gives  up  tivo  lines  to  every  meter,  and  carries  out  to  the  right  his 
results.  And  from  a  reading  of  Mr.  (ierould's  paper.  I  should  judge 
he  does  this.  A  convenient  number  of  lines  to  the  page  is  40,  and 
the  book  is  divided  into  successive  gr(;u{)S  of  a  number  of  pages  for 
the  first  six  months  of  the  year,  followed  by  the  same  number  of 
pages  for  the  latter  half  of  the  year,  and  thereafter  alternating. 
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Second^ Our   Memorandum    Slips.      Shown    in     Exhibit    **  C/ 
{^^  Gas  in  large  red  letteni.") 
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The  history  of  the  various  experiments  we  tried  until  we  settled  on 
the  present  form  is  interesting.  The  original  form  employed  was 
about  the  same  as  the  one  shown ^  save  in  the  absence  of  the  red  let- 
tering* It  was  not  (pite  satisfactory,  however,  as  people  complained 
that  it  was  so  insignificant  that  it  was  easily  lost,  misplaced  or  de- 
stroyed. So  we  started  in  to  make  it  more  conspicuous.  First  we 
tried  printing  it  u\\  pink  paper  (of  which  I  am  jjleased  to  show  you 
an  example)  which  workeil  for  a  time,  until  our  consumers  began  to 
bring  in  coai  slips  which  hap]>ened  to  Ije  printed  ujion  the  same  color 
and  tint  of  paper.  Then  we  sought  for  a  ^^  notorious  *'  color  and  en- 
deavored to  be  fashionable  with  a  terra-cotta  shade  (a  samjile  of 
which  is  herewith  exhibited).  Rut  still  the  slips  were  not  conspicu- 
ous enough,  and  so  we  went  back  to  the  |>lain  white  and  printed  the 
word  '*Gas*'  in  small  red  letters  over  the  front  on!y.  Finally  we 
changed  to  the  largest  convenient  size  of  surchage  and  imprinted  it 
on  ^oth  sides  of  the  paper,  so  that  whichever  side  was  uppermost,  the 
word  *Kjas'*  stared  the  unfortunate  householder  full  in  the  face,  and 
the  problem  was  solved.     The  size  of  ihe  slip  is  ^^  X  6  inches. 

Third ^Preparattini  of  the  Gas  Bill.  The  form  of  bill  we  use 
is  illustrated  in  t^xhibit  ''•  D/^  The  size  is  3I  X  loi  inches  and  the 
print  is  in  black  upon  yellow  j)aper.  It  is  the  general  style  of  coupon 
bill  (with  modifications)  used  wherever  the  Felt  cS:  Tarrant  coupon 
cutter  is  employed. 

While  the  meter  takers  are  out  on  their  rounds  the  bills  are  gotten 
ready.  The  first  step  is  the  impression  of  the  consumer's  name. 
With  us,  a  name  is  rarely  wriiieti  ;  we  use  only  the  rubber  stamp,  and 
the  a]»plication  of  this  useful  little  imi>lement  is  one  of  f/ie  features  of 
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our  system.  Every  consumer  has  a  stamp,  so  that  we  have  at  present 
about  750  stamps*  These  are  arranged  in  drawers  in  a  cabinet,  and 
in  the  order  of  following  in  the  meter  statement  book.  Moreover, 
each  drawer  represents  exactly  two  or  three  pages  of  the  book,  and 
on  the  outside  of  each  drawer  is  a  label  giving  the  number  of  the  book, 
the  numbers  of  the  pages  covered  thus:  '*  II-6-7-8/'  The  drawer 
spaces  are  175  inches  by  1 5 jj  inches ^  by  ij  inches  deep,  and  in  each 
drawer  is  a  movable  slatted  tray,  having  15  spaces,  each  z^^  inches 
by  \  inches.  In  the  bottom  of  each  drawer  is  a  sheet  of  blotting 
paper,  moistened  with  glycerine,  to  prevent  the  rubber  of  the  stamps 
from  becoming  hard,  the  latter,  when  not  in  use,  resting  on  these 
pads.     There  are  sufhcienl  spaces  left  in  each  drawer  for  changes. 


SMlTH.\JnMhr 


360-R. 

SMITH,  JOHJSr. 


Exlillylt  **  F.** 


The  stamp  is  of  the  peculiar  shape  given  as  Exhibit  '^  E,"  is  2 
inches  long  by  1%  inches  high,  and  A  inch  through  the  thickest  part^ 
A  section  is  sawed  off  the  front  of  the  top  at  an  angle,  and  on  this 
space  is  affixed  the  name  indicated  by  the  stamp.  The  appearance 
of  the  stamped  impression  is  shown  in  Exhibit  **  F,*'  We  find  it 
more  convenient  in  running  ov^er  the  bills  to  give  the  surname  first. 
The  number  above  is  the  folio  page  and  R  (or  L)  the  right  or  left 
side.  When  the  bills  are  to  be  stamped,  we  take  out  the  first  drawer 
and  stamp  each  bill  twice — once  on  the  body  of  the  hill  and  again  on 
the  coupon,  and  since  we  have  about  loo  du[>licate  bills  to  make  out 
to  send  Xu  those  who  have  especially  requested  it,  it  necessitates  four 
applications  of  some  of  the  stamps.  We  stamp  in  regular  rotation,, 
both  as  concerns  each  drawer  and  the  succession  of  drawers.  The 
gain  in  time  of  stamping  over  writing  is  very  considerable.  We  can 
stamp  the  1,700  impressions  leisurely  in  ij  hours,  and  inside  of  one 
hour  if  necessary.  The  swiftest  of  writers  couM  not  keep  pace  w\Xh 
this.  Further  advantages  are  the  relieving  of  one  of  the  most  monot- 
onous features  of  gas  office  routine,  namely,  the  writing  of  names,  and 
a  bill  is  found  e^ier  when  the  name  is  printed  than  when  in  writing. 
We  made  the  change  from  the  old  system  of  receipting  a  bill^  to  the 
coupon  cutter  and  rubber  stam])  systems  at  the  same  time,  otherwise 
the  use  of  the  cutter  alone  would  compel  every  name  to  be  written 
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twice  at  least,  the  folio  number  to  be  on  the  coupon.  By  our  system 
the  name  and  folio  number  are  on  A^M  the  bill  and  coupon,  which 
has  many  times  proved  to  be  an  advantage* 

The  bills  are  next  to  be  written  up  from  the  meter  books,  and  there 
can  be  no  time  saved  in  this..  The  last  and  jjresent  readings  and 
number  of  feet  used  are  written  down  as  usual,  but  there  we  stop. 
After  all  these  figures  have  been  added  to  the  bills,  comes  the  stamp- 
ing of  the  gross,  discount  and  net  amounts ♦  Here  again  we  do  no 
writing,  hence  have  no  calculations  to  make — the  rubber  stamp  does 
it  all  in  oftf  operatwti  ^  We  have  a  series  of  stamps  for  about  all  the 
combinations  we  are  likely  to  need  for  a  long  time.  Their  number  is 
120,  and  they  range  from  15  cents  to  ^18  net.  Being  a  small  con- 
cern, having  no  factories  or  theaters,  and  hut  two  hotels,  there  remain 
only  the  churches  and  a  few  clubs  and  private  residences  that  use  over 
^18  per  month,  and  these  few  amounts  are  easily  written.  The  ap- j 
pearance  of  the  stanij>  is  shown  as  Exhibit  **  G/ *     The  shape  of  the 
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Stamp  is  similar  to  that  for  the  name:  in  size  it  is  |  inch  long  by  ij 
inches  high,  and  \\  inch  thick  at  the  bottom.  The  top  is  planed,  as 
was  its  male,  and  on  the  planed  |iorlion  is  written  the  number  of  feet 
of  gas  represented  by  the  stamp  less  the  two  lower  ciphers ;  thus  the 
one  illustrated  covers  12,000  feet.  The  impression  of  the  stamp  is 
shown  as  Exhibit  •'  H/'  These  120  stamps  are  in  one  drawer  of  the 
before-mentioned  cabinet.  The  stamping  of  the  values  takes  no 
longer  time  than  that  of  the  names,  and  occupies  on  an  average  about 
oth 'tenth  as  long  as  it  does  to  write  them  out,  which  means  to  multi- 
ply by  two.  write  the  product,  divide  (mentally)  by  four,  write  the 
quotient,  subtract  the  latter,  write  the  result,  finally  checking  by  use 
of  a  prepared  table.  The  saving  of  time  and  of  errors  and  of  unnec- 
essary work  is  a  desideratum  gained.  It  will  be  noted  that  the  net 
price  is  in  figures  of  a  larger  type  than  the  gross  and  discount  figures; 
this  was  done  advisedly  to  train  the  eye  of  the  oonsumer  to  seek.j 
naturally  the  net  price.  All  of  the  rubber  stamp  drawers  are  kept  " 
a  specially  designed  cabinet,  capable  of  accommodating  about  1,2c 
names. 
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To  make  our  method  absolutely  plain  to  all,  I  repeat  this  much : 
That  our  bills  are  made  out  in  thf€€  operations,  each  distinct  and 
complete  in  itself.  First,  the  names  are  stamped  in  rotation ;  then  the 
meter  readings  and  amounts  of  gas  used  are  written  down,  one  after 
the  other;  finally,  the  gross,  discount  and  net  amounts  are  stamped, 
in  the  same  order  as  the  previous  operations,  and  the  bills  are  ready 
for  distribution  in  the  alphabeticaJ  pigeon-holes  of  the  case  by  our 
window. 
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Fourth — Payment  of  the  Gas  BilL  When  one  of  the  dnplicate 
bills  sent  out  is  received,  either  by  mail  or  at  the  window,  and  possi- 
bly accompanied  by  the  slip,  or  when  the  slip  alone  is  presented »  the 
original  bill  is  placed  between  the  jaws  of  the  Felt  ^S:  Tarrant  coupon 
cutter,  illustrated  in  Exhibit  ^*  I,"  and  the  lever  depressed  vigor- 
ously»  whereby  the  bill  is  receipted,  and  the  coupon  stamped  with 
same  date  of  payment  and  dropped  into  the  drawer  beneath,  and  all 
by  one  motion.  At  the  end  of  the  day  the  coupons  are  added  on  the 
blotter,  the  cash  counted  and  a  balance  sought.  When  we  are  either 
'•ahead*'  or  *' short**  on  the  balance,  an  examination  of  the  slips, 
which  are  filed  and  always  preserved  until  the  next  month,  frequently 
reveals  the  cause  of  the  discrepancy.  The  names  on  the  coupons 
also  aid  in  such  searches*     Instead  of  keeping  memorandum  lists  of 
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duplicate  bills  sent  out,  ue  have  fonnd  it  works  better  to  keep  the 
actual  original  bill  itself  in  the  pigeon-hoJes*  Then,  when  the  dupli- 
cate is  paid,  the  original  is  destroyed*  On  the  originaU  in  the  rectan- 
gular space  at  bottom,  is  stamped  the  form  shown  in  Exhibit'*^!/' 
and  the  date  filled  in.     At  the  15th  of  each  month  we  send  out  state- 
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luents  of  all  unpaid  bills,  and  this  fact  is  also  impressed  on  the  orig- 
inal bill  by  the  form  given  as  Exhibit  ^'^  K,"  The  appearance,  then, 
of  a  receipted  bill,  with  all  of  its  possible  accompanying  inscriptions, 
is  shown  herewith  as  Exhibit  **  L/'  We  might  add  that  the  pay- 
ments are  posted  directly  from  the  coupon  to  our  *'  Gas  Consumption 
Book,**  whereby  a  daily  cash  book,  and  consequent  entries  of  the 
consumers'  names  are  unnecessary.  For  our  own  convenience,  we 
wr'iXje.  upon  the  coupon  the  last  reading,  at  the  time  of  filling  in  the 
statements  on  the  bill,  so  that  when  we  post  into  the  iedger  we  have 
both  readings  to  check  up  the  amounts  of  gas  used. 
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■  an  Buren,   E     R. . 

Xo^                   303  Benson  Avenue 

TAUE  M  MItEK  m 

METER -TAKiNCj 

BOOK. 

Qat  Ceniumpllofi  Bosk 
Fttgi?  No, 

380-R.     ^ 

1 

14 

1                ! 

ExHIMl  ''»*' 


Fifths-Consumers*  Directory  Card.  This  idea,  exemplified  in  | 
Exhibit  ^''  M,**  has  proven  in  use  almost  indispensable.  The  ad  van*  J 
tages  of  a  consumers'  directory  are  obvious.  The  advantages  of  al 
card  directory  over  any  blank  book,  however  well  indexed,  are  almost  J 
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equally  obvious.  A  book  becomes  filled  with  names  of  those  who 
have  ceased  to  be  consumers ;  the  card  directory  preserves  only  the  ] 
present  ones*  The  book  can  never  keep  the  names  in  alphabetical 
order  under  each  initial;  the  card  directory  can  and  does.  These 
cards  also  give  the  references  to  the  *^'  Meter  SLiteraent*'  and  '*  Gas 
Consumption'*  books,  and  we  are  constantly  making  use  of  such 
references. 

In  conclusion  I  must  apologize  to  you  for  the  degree  to  which  this 
paper  has  been  extended,  but  1  firmly  believe  that  the  more  minutely 
the  details  of  any  successful  scheme  are  presented,  the  more  time  it 
will  allow  the  recipients  of  such  information  to  work  out  their  improve* 
raente,  in  this  case  all  tending  to  the  more  perfect  development  of  the 
profession  we  labor  in. 

DISCUSSION, 

The  President — Gentlemen,  you  have  listened  to  a  very  excellent 
paper  by  Mr.  Brown,  and  I  [>resume  this  will  be  very  generally  dis- 
cussed. It  certainly  seems  as  if  the  forms  he  has  presented  would  be 
very  useful  to  many  gas  companies. 

Mr,  Geo.  Treadway  Thompson — The  ])aper  just  read  presents 
many  valuable  points,  most  of  which  will  prove  quite  novel  to  many 
of  us.  Mr.  Brown  refers  in  his  title  to  the  office  work  of  small  gas  com- 
panies, but  the  use  of  the  coupon  cutter,  the  consumers'  card  direc- 
tory, and  doubtless  also  the  stamps  for  amounts  of  bills — gross,  dis- 
count and  net— might  with  advantage  be  adopted  by  companies  of 
even  the  largest  size,  I  f|uestion,  however,  if  in  large  offices,  where! 
each  bookkeeper  has  some  2,500  accounts,  the  use  of  consumers' 
name  stamps  would  pay,  or  the  system  of  retaining  bills  be  conveni- 
ent. Freedom  from  trouble  with  the  Exhibit  •^'C''  memorandum 
slips  is  too  dependent  upon  the  accuracy  of  register  men;  and  with  a 
rate  less  easy  of  figuring  than  the  %2  and  25  per  cent,  discount,  much 
difficulty  would  be  met.  In  the  bill  shown  in  Exhibit  *'L/'  for  what 
amount  has  Mr,  Brown  receipted?  Did  John  Smith  get  his  discount 
on  the  20th? 

Mr.  Butterwortk — As  Mr,  Thompson  has  probably  had  some  ex- 
perience with  the  Felt  &  Tarrant  coupon  cutter,  1  would  like  to  asltj 
him  whether  he  does  not  often  find  it  difficult  to  use  it  to  advantage' 
on  the  heaviest  pay  days  at  the  oflice  because  of  the  fact  that  the  bills 
are  apt  to  be  handed  in  to  them  all  crumpled  and  wrinkled.     That 
has  been   our  experience  with  them.     Women  bring  in  their  bills  in 
their  pocket-books,  for  instance,  all  folded  and  wrinkled,  and  it  re- ^ 
fjuires  considerable  time  to  smooth  out  in  shape  to  be  inserted  int 
the  machine. 

Mr.  Brown — I  would  like  to  answer  the  question  by  saying  tha^ 
the  peculiarity  of  our  way  of  doing  it  is  that  we  keep  the  bill  there. 
can  state  further  that  there  is  no  difficulty  with   this  system,  and  par 
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;  at  least  would  be  valuable  to  every  gas  company.  I  have  been 
[very  particular  in  using  the  word  small,  and  I  think  myself  that  pos- 
[libly  the  rubber  stamp*  system  would  be  cumbersome  in  very  large 
foffices. 

Mr.  Thomps4>n — There  may  be  some  diffiruky  in  the  case  of  a  bill 

Ibeing  folded.    The  tellers  may,  however,  refuse  to  receive  those  bills, 

[when  there  are  a  lot  of  people  about  the  pay  window*    The  bills  must 

iht  straightened  out  before  they  can  be  put  into  the  coupon  cutter.     If 

hey  are  very  much  crumpled  all  that  is  necessary  is  to  straighten  them 

lengthwise  across  the  center,  then  slip  them  in  and  cut  the  coupons 

>ff.     We  have  handled  as  many  as  8*000  people  in  one  day  in  our 

lofRce.  with  four  of  these  cutters;  the  bulk  of  the  people   being  han- 

iled  by  two  tellers. 

On  motion  of  Mr,  Somerville  a  vote  of  thanks  was  tendered  to  Mr. 
irown. 

The  Presiijent  announced  that  the  next  paper  to  be  read  vsas  that 
contributed  by  Mr.  Wjlliam  A.  Stedman,  Jr.,  of  St.  Louis.  Mo.  As 
Mr.  Stedman  was  unable  to  be  present  at  the  meeting,  the  President 
called  upon  Mr.  G.  T.  Thompson,  of  St.  Louis,  to  read  the  Stedman 
paper,  which  was  as  follows: 

EVERYDAY  GAS  ANALYSIS, 

It  is  popular  belief  that  regular  and  valuable  methods  of  gas  anal- 
ysis are  beyond  the  capacity  of  most  gas  engineers.  The  only  re<|uire- 
ments,  however,  for  a  mode  of  analysis  that  shall  enalJe  any  one  to 
know  what  his  purifying  house  is  doing,  and  in  a  large  measure  to 
explain  the  dark  mysteries  of  his  photometer,  are  a  few  cheap  absorb- 
ents, and  some  suitable  form  of  measuring  apparatus.  With  two  or 
three  graduated  tubes  of  such  a  shape  as  to  allow  of  their  being  read- 
ily  carried  from  place  to  place,  and  by  use  of  a  small  bore  rubber 
hose,  a  connection  can  be  made  to  any  tap  about  the  works,  one  or 
more  samples  of  gas  taken,  conveyed  to  the  place  where  they  are  to 
be  examined,  and  an  analysis  made  in  a  few  moments. 

One  of  the  most  convenient  forms  of  measuring  tubes  is  of  this 
shape  (Fig.  i),  graduated  on  the  long  leg  into  decimal  parts  of  the 
whole  volume  of  the  tube,  the  ratio  between  the  bulbs  and  legs  vary- 
ing with  the  percentages  in  the  whole  volume  of  the  constituents  to 
be  measured.  Thus,  for  gas  containing  only  a  small  percentage  of 
sulphureted  hydrogen  and  carbonic  acid,  which  are  about  all  the  im- 
purities the  coal  gas  man  cares  to  discover,  a  tube  in  which  the  bulb 
represents  900,  and  the  leg  too  jjarts  in  1,000,  with  100  subdivisions 
on  the  leg.  offers  an  accurate   means  of   ready   estimation   of  those 

ses.  With  water  gas  or  producer  gas,  where  the  volume  of  car- 
acid,  or  carbon  monoxide,  is  greater  than  10  per  cent,,  a  tube 
carrying  a  smaller  bulb,  and  consequently  a  larger  percentage  capacity 
in  the  leg  is  required.     Such  different  tubes  are  called  10,  25,  or  50 


per  cent,  tubes,  according  to  their  graduation;  those  which  form  the 
basis  of  this  article  being  21  inches  long  (the  bulbs  ranging  in  diame- 
ter from  li  to  1}  inches,  and  the  legs  being  i  of  an 
inch,  external  measurement), and  cost  §2.75  apiece. 
The  few  absorbents  necessary  can  be  procured  at 
any  drug  storey  and  do  not  demand  for  their  use  any 
theoretical  knowledge  of  chemistry.  A  moderately 
strong  solution  of  caustic  potash  and  some  comraer- 
cial  arsenic  are  all  that  are  required  for  ordinary  coal 
gas  analysis,  while  the  addition  of  some  subchloride 
of  copper,  hydrochloric  acid,  and  pyrogallate  of 
potash  will  make  up  a  laboratory  the  scope  of  which 
will  be  a  surprise  to  the  i>ossessor. 

To  explain  the  manipulation  oi  fhe  measuring  tubes 
and  absorbents,  suppose  a  connection  to  be  made  at 
the  inlet  to  a  center  seal,  through  a  ^inch  tap.  nip- 
ple and  lamp-cock,  with  a  pice  of  rubber  hose  wet- 
ted so  as  to  be  readily  inserted  into  the  measuring 
tube  throughout  its  length:  the  cock  is  opened,  and 
gas  is  allowed  to  blow  into  the  tul>e  for 
five  minutes,  or  long  enough  to  displace 
all  the  air  jireviously  contained.  Now 
the  hose  is  slowly  withdrawn,  and  as  its 
end  emerges  from  the  bend  of  the  tube, 
the  latter  is  closed  with  the  thumb,  or  a 
rubber  cork,  the  cock  is  shut  ofl,  and  the 
tube  lull  of  gas  is  carried  into  the  labora- 
tory, where  it  is  sealed  by  withdrawing 
Fig.  I.  the  stopper  under  water.     It  is  well  to 
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liave  a  rack  or  rest,  in  which  the  tube  may  be  placed  in  an  upright 
position,  on  its  bend  as  a  base,  while  the  absorbents  are  being  applied. 
(See  Fig,  2.) 

To  guard  against  variations  of  temperature  and  pressure,  the  tube 
should  be  immersed  in  a  tall  glass  jar^  of  about  4  inches  diameter, 
nearly  filled  with  water,  and  fitted  with  a  weighted  cover  to  keep  the 
tube  completely  under  water.  Such  a  jar  will  aflord  a  constant  tem- 
perature, whiie  by  taking  the  reading  on  the  leg  of  the  tube  at  the 
coincidence  of  the  water  level  within  the  tube  with  that  within  the  jar, 
equally  constant  j>ressure  is  obtained*     (See  Fig.  3.) 

It  is  not  necessary,  for  rapid  calculation,  to  start  with  exactly  1,000 
measures  of  gas  for  the  difference  in  actual  percentage  of  two  esti- 
mates, one  being  15  parts  in  i.ooo  and  the  other  15  parts  in  say  960, 
mil  be  so  small  that  it  may  be  disregarded. 

Having  read  the  measure  of  the  sample  of  the  gas  to  be  tested,  the 
tube  is  placed  in  the  rack,  the  water  is  drawn  off  the  short  leg  by  a 
pipette,  and  replaced  by  the  absorl>ent  first  required.  Then  the  short 
leg  is  closed  with  the  thumb,  care  being  taken  to  exclude  all  air;  the 
tube  is  inverted,  shaken  gently  for  half  a  minute,  when  it  is  slowly 
brought  back  to  an  upright  position  so  that  there  are  no  bubbles  left 
in  the  short  leg,  and  the  thumb  is  withdrawn  under  the  water,  which 
rushes  into  the  tube  to  replace  the  gas  absorbed.  Now  a  reading  is 
again  taken  in  the  temperature  jar*  the  observed  contraction  being  the 
measure  of  the  gas  absorbed.  The  constituents  further  to  be  sought 
for  are  treated  and  measured  in  the  same  manner,  until  all  which  are 
required  have  been  determined.  The  tube  is  finally  washed  with 
water  precisely  as  it  was  filled  with  gas,  and  since  all  gases  to  be  ex- 
amined uill  be  saturated  with  water  vapor,  it  is  not  imperative  that 
the  tube  should  be  dried  before  another  analysis  is  made. 

The  chief  gases  to  be  sought  for.  and  their  respective  absorbents, 
are  as  follows : 

In  Coal  Gfis  — I.  Sulphureted  hydrogen.  Absorbent  used — a  so- 
lution of  arsenic  in  water. 

Absorbent   used — a   solution    of   caustic 


gas. 


2.  Carbonic   acid 
potash  in  water. 

In  IVater  Gas, — Those 

and — 

3.  Carbon    monoxide, 
chloride  in  hydrochloric  acid, 

4.  Oxygen.     Absorbent  used- 
water. 

In  producer  gas,  carbonic  acid  and  carbon  monoxide  are  treated  in 
the  order  named.  It  is  to  be  noted  that  in  the  estimation  of  carbon 
monoxide  by  cuprous  chloride,  an  addition  of  caustic  potash  is  needed 
to  absorb  the  hydrochloric  acid  gas  which  is  given  off. 

The  determination  of  '*  illuminants  "  and  hydrogen  and  nitrogen  is 


mentioned  under  coal  gas  in  their  order* 
Absorbent   used — a   solution    of    cuprous 
solution  of  pyrogaJlate  of  potash  in 
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not  essential  to  the  engineer^  and  raay  *vcll  be  left  to  those  equipped 
with  large  laboratories  and  a  large  amount  of  trusting  faith. 

The  simplicity  of  the  foregoing  method  of  analysis  renders  it  an 
object  of  easy  daily  observation,  which  faithfully  pursued  will  teach 
its  votary  many  lessons  in  cause  and  effect,  and  enable  him  to  bring 
his  candle-power  and  yield  to  almost  friendly  terms  with  one  another, 

DISCUSSION. 

The  President — Gentlemen,  this  subject  is  before  you  for  dis- 
cussion, 

Mr.  Miller — In  handling  apparatus  of  the  kind  illustrated  in 
the  paper,  of  course  we  have  to  be  very  careful  to  always  keep  the 
thumb  exactly  right.  In  case  the  thumb  were  not  in  the  best  of  work- 
ing order,  and  a  little  of  this  potash  were  to  get  into  a  slight  cut  or 
scratch,  it  would  not  be  very  comfortable.  Another  thing,  this  is 
always  measured  when  the  bulb  is  wet.  As  far  as  I  can  understand, 
he  keeps  it  immersed  in  water  and  raises  it  when  reading  the  volume 
of  gas.  Any  variation  in  temperature  or  a  draught  in  the  room,  unless 
you  can  use  it  in  a  room  where  there  is  no  draught,  would  produce  a 
very  great  variation  in  volume,  and  where  you  have  gas  with  only  a 
few  degrees  variation  of  temperature,  it  will  make  some  very  remark- 
able results, 

Mr.  Geo.  Treadway  Thompson — In  the  case  of  the  measure- 
ments^ you  understand  they  are  all  made  in  the  water.  Now,  the 
temperature  of  that  water  and  the  temperature  of  the  jar  will  not  vary. 
The  measurements  are  not  made  with  the  graded  tube  exposed  to  the 
air;  they  are  altogether  made  under  water. 

Mr*  MiLLiCK — I  did  not  quite  understand  from  the  reading  of 
the  paper  that  the  measurements  were  made  under  water,  I  under- 
stood that  this  bulb  was  kept  under  the  water  and  then,  when  the 
measurements  were  made,  it  was  raised  out  of  the  water,  leaving  only 
the  neck  under  water.  That  w^ould  leave  the  bulb  subject  to  the  sur- 
rounding draughts  and  to  very  rapid  evaporation.  This  wet  surface 
would  be  subject  to  very  rapid  evaporation,  and  any  variation  ia 
draught  would  produce  a  very  great  variation  in  temperature. 

Mr.  G.  T,  Thompson— In  the  first  place,  the  measurements  are 
usually  made  in  a  room,  and,  in  the  second  place,  in  raising  your 
bulb  from  the  temperature  of  the  jar,  raise  it  to  where  you  want  it, 
and  it  is  only  necessary  to  hold  it  poised  there  for  the  fraction  of  a 
second,  and  there  will  then  not  be  difference  enough  to  make  any 
practical  effect  in  the  measurement  of  the  gases  considered  in  this 
paper. 

Mr.  Bredel — I  would  say  that  the  sequence  of  analysis  for  carbon 
monoxide  and  oxygen  ought  to  be  reversed*  The  oxygen  ought  to  be 
absorbed  first,  otherwise  the  vaporous  oxide  solution  will  absorb  the 
oxygen.  I  do  not  see  any  other  mistake  in  the  entire  paper,  or  any- 
thing to  improve  upon. 
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Mr.  Chollar^ — In  answer  to  the  remarks  of  Mr.  Miller  I  would  say 
that  almost  anybody's  thurab  will  stop  the  end  of  the  tube  all  right. 
There  is  no  trouble  with  it  in  reading  off  the  volumes.  If  there  should 
be  any  error  by  expansion,  a  person  will  see  it.  There  is  no  difficulty 
with  the  experiments,  and  the  small  instrument  is  worth  a  great  deal 
more  than  the  reputation  it  has  got  in  the  books.  It  is  written  down 
as  being  inaccurate  and  not  at  all  reliable,  but  if  one  will  use  it  with 
a  little  care  he  will  find  that  for  ordinary  purposes  it  is  quite  as  good 
as  the  most  elaborate  apparatus  for  ordinary  purposes,  and  convenient* 
Mr.  Brcdel  speaks  about  the  order  of  taking  out  the  different  parts. 
The  oxygen  should  have  been  removed  first  and  the  carbon  monoxide 
afterward. 

Mr.  V^oung — The  greatest  error  I  see  in  regard  to  the  expansion 
would  be  in  taking  the  bulb  in  the  fingers.  That  of  course  would 
change  the  temperature. 

Mr.  Chollar — Take  it  below  the  neck;  or,  you  could  use  a 
;lothes-pin, 

MR.TouNG-^lt  absorbs  heat  very  rapidly  and  you  naust  move  very 
4[uickly  with  it. 

Mr.  Chollar — ^You  are  looking  at  it,  and  if  there  is  any  movement 
you  can  see  it. 

Mr.  Young — Touching  it  with  the  hand  would  change  the  tem- 
perature, 

Mr,  Ckollar — The  graduation  is  very  fine  and  if  the  gas  is  ex- 
panding you  can  see  it  moving ;  but  there  is  no  trouble  with  it. 

Mr,  Geo,  Trkadway  Thompson — I  was  very  much  in  hopes  that 
Mr,  Stedman  would  be  present  here,  not  only  to  read  his  paper  but 
to  make  a  demonstration  of  it, 

Mr,  Sowerville — I  was  just  going  to  say  that  the  young  gentleman 
— I  suppose  he  is  the  son  of  the  father  whom  we  all  know  and  respect 
— deserves  great  credit  for  his  excellent  paper;  and  it  would  be  a 
.^ood  thing  if  the  younger  members  of  the  Association  would  follow 
"is  example.  He  says  at  the  close  that  it  would  '^enable  him  to  bring 
his  candle  power  and  yield  to  almost  friendly  terms  with  one  another," 
I  would  suggest  to  him  that  if  he  tries  the  specific  gravity  of  the  gas, 
which  operation  is  very  simple  and  easily  done,  he  and  others  will 
find  that  also  a  great  help  in  bringing  the  yield  and  candle  power 
together, 

Mr,  Chollar — The  apparatus  is  accurate  to  this  extent  in  my  ex- 
perience, that  with  the  different  samples,  that  are  of  the  same  quality, 
not  varying,  the  determination  of  sulphureted  hydrogen  will  be  so 
near  alike  that  you  can  not  tell  the  difference  from  one  to  the  other. 
There  is  possibly  a  little  error  on  account  of  the  absorption  of  a  very 
small  quantity  of  sulphureted  hydrogen  in  the  water,  but  that  is  easily 
determined.  The  correction  for  that  is  from  3  to  5  per  cent,  of  the 
Amount  of  impurity  in  the  gas.  When  you  have  i  jjer  cent,  of  sul- 
phureted hydrogen  in  the  gas,  if  you  allow  one  part  in  a  thousand  in 
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addition  to  what  you  have  determined,  you  would  be  correct  if  you 
wanted  to  be  very  particular,  but  in  practical  work  in  the  determina- 
tion of  sulphureted  hydrogen  it  does  not  make  a  particle  of  difference 
whether  it  is  9^  or  10  parts  in  a  thousand.  The  apparatus  is  as  good 
as  any.  I  would  like  to  say  that  in  the  determination  of  oxygen  in 
air  the  books  state  that  an  average  specimen  of  air  contains  20.7  per 
cent,  of  oxygen.  We  have  olten  determined  it  in  the  air  and  got 
20»6o»     The  tube  is  accurate  enough  lor  practical  purposes. 

Un  motion  of  Mr*  Howard  a  vote  of  thanks  was  extended  to  Mr. 
Stedman  for  his  excellent  paper* 

THE  QUESTION  BOX. 

Mr.  Jenkins — As  Mr.  Odiorne  is  not  here,  I  would  suggest  that 
rather  than  take  up  any  other  paper  this  afternoon  we  devote  part  of 
the  time  to  answering  i[uestions  in  the  question  box. 

The  P r ESI riENT— While  we  are  waiting  for  Mr.  Odiorne  we  might 
consider  the  first  c[uestion  on  the  list,  which  is  as  follows; 

*'  What  ex  faerie  nee  hits  been  had  in  the  ipontaneons  eombustion  of 
coal:  and  what  u  the  best  preventive  of  the  samef^ 

Is  any  one  prepared  to  answer  the  question?  Mr.  Lansdeu  ought 
to  be  able  to  answer  that. 

Mr.  Lansden — \Vell,  I  do  not  know  why  you  have  called  on  me. 
1  have  charge  of  works  that  have  had  quite  a  fearful  accident  of  that 
kind,  but  it  was  before  I  took  charge.  I  use  a  rod  and  take  the  tern- 
perature  of  the  coal  in  that  way.  I  have  bad  it  up  to  about  85"  or 
9o\  and  that  is  as  high  as  I  ever  got  it,  but  coal  of  that  kind  we  put 
out  of  doors  now-a-days. 

Mr.  Miller — I  think  the  English  Parliament  appointed  a  commis- 
sion to  look  into  that  subject.  They  had  a  great  deal  of  trouble  in 
the  carrying  trade  to  India,  and  this  commission  tried  to  find  some 
connecting  link  between  spontaneous  combustion  and  the  chemical 
composition  of  the  various  coals.  I  do  not  know  whether  they  ever 
came  to  any  results  as  far  as  that  is  concerned,  but  they  recom* 
mended  that  cartridges  made  of  short  pieces  of  pipe  and  filled  with 
compressed  carbonic  acid,  and  fusrible  plug,  be  distributed  through- 
out the  coal  pile.  In  case  of  an  elevation  of  temperature  this  plug 
would  fuse  and  the  carbonic  acid  would  smother  any  fire  that  had 
started.     Whether  that  has  ever  been  tried  or  not  I  do  not  know, 

Mk.  SoMERViLLE— The  best  preventive  for  spontaneous  combustion 
is  this,  let  the  air  circulate  through  the  coal.  It  is  only  by  the  non- 
circulation  of  air  that  spontaneous  combustion  is  possible,  ami  the 
best  way  to  accomplish  this  is  to  have  posts  or  columns  through  the 
coal  so  as  to  break  it  up  into  smaller  heaps.  By  the  use  of  these  col- 
umns which  are  hollow,  you  will  see  that  it  subdivides  the  mass  and 
allows  a  certain  amount  of  air  to  percolate  through.     Mr.  Lansden^s 


plan — to  periodically  take  the  temperature— is  also  good;  but  I  be- 
tlieve  where  the  plan  of  putting  posts  through  the  coal  has  been 
r adopted  there  has  been  no  spontaneous  combustion, 

Mr.  Harper — It  may  be  interesting  to  the  gentleman  who  asks  this 
question  to  know  that  one  of  the  best  experts  in  England  published  a 
article  on  this  same  fjuestion,  which  appeared  in  t\it  Journal  of  Gas 
Lighting  within  the  last  month  or  so — I  am  not  able  to  give  the  exact 
iate. 
The  PRKsroKXT — As  we  have  been  unable  to  find  Mr.  Odiorne,  and 
we  have  about  three-quarters  of  an  hour  before  the  afternoon  ses- 
Ision  will  close,  it  is  thought  best  to  call  up  the  paper  following  Mr, 
~  liorne'sj  which  is^ 


SL  GAS    AS    VIEWED    THROUGH 
SPECTACLES, 


A    COAL    GAS   MAN'S 


^  Mr.  K.  M.  Mitchell,  of  St.  Joseph^  Missouri.     Mr.  MitchelL  I  am 
irry  to  say,  is  not  present,  but  Mr,  Jenkins  has  volunteered  to  read 
the  paper. 

Mr.  Jenkins  read  as  follows: 

With  the  advent  of  natural  gas,  bringing  with  it  as  it  did  so  many 
beneficent  results  in  industrial  pursuits  and  domestic  life,  naturally 
the  mind  of  the  entire  gas  fraternity  was  turned  upon  the  problem  of 
providing  fuel  gas ;  that  is,  fuel  gas  that  would  take  the  place  of  coal, 
not  only  in  localities  where  natural  gas  could  not  be  found,  but  also 
in  localities  where  natural  gas  was  found,  in  anticipation  of  its  giving 
out  at  an  early  day*  This  problem  has  not  been  solved,  though  we 
all  cherish  the  hope  that  some  day  it  may. 

In  looking  over  the  various  processes  for  making  fuel  gas  we  see 
several  methods  of  accomplishing  the  same  end.  It  is  pretty  gener- 
ally conceded  amongst  fuel  gas  men  that  a  process  which  will  allow 
of  bituminous  coal  being  charged  into  the  top  of  a  retort  or  genera- 
tor, and  pass  down  by  gravity  until  the  several  processes  of  distilla- 
tion are  completed,  leaving  nothing  but  the  clinker  and  ash  to  be 
removed  at  the  grate  below,  is  the  most  desirable. 

The  value  of  the  resultant  gases  for  quantity  and  quality  depends 
'upon  the  quaHty  of  the  coal  introduced  into  the  generator,  as  the 
'heating  agents  are  hydrogen,  carbonic  oxide,  marsh  gas,  and  a  small 
per  cent,  of  olefiant  gas. 

To  produce  a  gas  that  is  richest  in  heats  units  you  must  have  a  coal 

that  produces  a  large  quantity  of  good  coke.     In  order  to  decompose 

the  steam,  incandescent  carbon  is   necessary.     The  composition  of 

I  gases  from  bituminous  coals  is  given  as  follows:   Hydrogen,  54*5; 

^carbonic  oxide,  56.4;  carbonic  acid,   1,6;   marsh   gas,    7.5.     It  is 

Mso  absolutely  necessary  in  vending  a  fuel  gas,   particularly  a  gas 

which  contains  over  one-third  of  its  volume  of  deadly  poison,  and 

which  is  to  be  used  for  domestic  purposes,  that  it  have  a  distinct  and 

positive  odor,  an  odor  that  will  be  lasting  when  mixed  with  air. 


It  will  be  seen  by  the  above  aaalysU  that  the  only  odor  to  the  gas 
is  from  the  small  per  cent,  of  marsh  gas.  In  our  regular  illurainating 
gas  we  get  the  well  known  carbonaceous  odor  from  over  42  per  cent. 
of  its  volume.  The  slightest  leak  upon  a  fixture  or  burner  accident- 
ally turned  on,  or  burner  in  gas  stove,  which  may  be  extinguished 
from  boiling  over  of  the  contents  of  a  kettle,  is  quickly  detected  and 
remedied.  Not  so  with  fuel  water  gas.  If  a  burner  is  accidentally 
turned  on  and  not  lighted  the  presence  of  the  deadly  fluid  is  not  de- 
tected by  the  victim. 

Symptoms  of  poisoning  from  carbonic  oxide  are  as  follows:  Burn 
ing  feeling  in  the  skin  of  the  face,  followed  by  giddiness  and  bead 
ache.  Headache  grows  more  intense,  and  chief  point  is  in  lemplesj 
There  is  strong  pulsation  in  the  temporal  arteries.  There  is  also^ 
nausea  with  peculiar  noises  in  the  ears,  and,  as  the  poisoning  ad- 
vances, there  is  loss  of  consciousness.  There  may  be,  also,  accord- 
ing to  Boehm,  in  "^Ziemssen  Encyclopedia,'*  loss  of  mind,  or  a 
pleasant,  ecstatic  feeling,  a  sense  of  fatigue  both  mentally  and  physi- 
cally^  eccentric  pains  in  the  limbs,  and  certain  peculiar  disorders  of 
the  skin. 

In  order  to  remedy  this  great  objection  lo  fuel  water  gas,  fuel  gas 
makers  have  introduced  into  the  gas  while  being  generated  a  few  gal- 
lons of  oil  to  each  1,000  feet  manufactared. 

Another  plan  is  to  allow  the  purified  water  gas  to  pass  over  crude 
Lima  oil  which  is  periodically  injected  upon  the  water  in  the  gas- 
holder tank.  The  latter  plan  gives  to  the  gas  a  perceptible  odor  at 
the  point  of  escape,  but  the  odor  is  not  enduring  and  clears  away  or 
separates  from  the  gas  r|uickly. 

In  previous  discussions  on  fuel  water  gas  the  relative  values  of  coal 
gas  and  w^ater  gas  by  volume  have  been  stated  to  be  666  and  292  re* 
spectively.  In  the  Affterican  Gas  Light  Journal  for  March  21st, 
1892,  Dr.  E.  G*  I^ve  is  quoted  as  saying  that  the  common  coal  gas 
of  London,  with  an  illuminating  power  of  16  to  17  candles,  has  a 
calorific  power  of  about  668  units  per  foot,  and  that  the  product  ob- 
tained by  decomposing  steam  by  incandescent  carbon,  as  effected  id 
the  Motay  process,  consists  of  about  40  per  cent,  of  carbonic  oxide 
and  a  little  over  50  per  cent,  of  hydrogen.  This  mixture,  he  says, 
will  have  a  heating  value  of  300  units  per  foot.  This  is,  in  my  judg- 
ment and  experience,  about  the  correct  value 

Although  it  has  been  stated  by  the  advocates  of  fuel  water  gas  that 
the  air  dihition,  necessary  for  the  complete  combustion  of  illumina- 
ting gas,  detracts  from  its  theoretical  value  50  percent.,  it  is  also  said 
in  fav»r  of  water  fuel  gas  that  the  heat  is  intense  and  concentrated. 
This  is  also  true  of  the  arc  electric  light ;  the  heat  is  intense  and 
locaL  Vet,  we  want  gas  for  the  purpose  of  boiling  water,  heating 
our  ovens,  etc.  The  gas  that  will  give  us  a  uniform  heat  in  our 
ovens,  a  general  heat  around  our  boiling  vessels,  is  the  one  to  be 
most  desired. 
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The  question  to  the  consumer  is  not  what  is  the  theoretical  value  of 
i  the  gas  or  air  dilution  to  complete  combustion  of  the  gases,  but  how 
imuch  monetary  value  can  be  got  out  of  them,  i. ^.,  how  many  feet  of 
Igas  will  I  consume  a  month  doing  my  cooking  or  heating  by  gas  when 
fconsumed  in  the  best  means  at  hand. 

We  have  before  us  two  cooking  stoves  for  example.  They  are  both 
'of  the  best  and  latest  patterns,  made  especially  for  the  work  for  which 
they  are  intended.  They  have  four  holes  or  burners  on  the  top  and 
two  burners  for  the  broiling  and  baking  ovens.  One  is  a  stove  fitted 
to  burn  coal  gas,  i6-candle  power;  the  other  is  fitted  to  burn  fuel  gas 
with  no  illuminating  power  and  of  the  composition  as  given  in  the 
before  mentioned  table-  We  must  gauge  the  stoves  so  that  when  in 
use  the  work  can  be  done  as  expeditiously  with  one  kind  of  gas  as 
with  the  other.  With  the  coal  gas  cooking  stove  we  heat  the  oven  in 
15 J  minutes  from  a  temperature  of  76'^,  ready  for  baking,  consuming 
6^  feet  of  gas.  We  place  in  the  oven  a  six-pound  pan  of  bread,  regu- 
lating the  gas  to  properly  bake  the  bread*  When  baking  is  done  we 
note  the  time  from  the  lighting  of  the  burners  to  the  completion  of 
the  operatioij.  Total  number  of  feet  of  gas  burned,  17.5  ;  pressure  of 
:gas,  14,10;  total  time,  i  hr.,  33  min. 

With  a  fuel  water  gas  stove  of  the  same  dimensions  we  heat  the 
oven  in  17  minutes  from  a  temperature  of  76^,  ready  for  baking,  con- 
suming 20  feet  of  gas.  We  place  in  the  oven  a  six  and  one-half  pound 
pan  of  bread,  regulating  the  gas  to  properly  bake  the  bread.  When 
cooking  is  done  we  note  ibe  time  from  the  lighting  of  the  burners  to 
ne  completion  of  the  operation.  Total  number  of  feet  of  gas  con- 
sumed, 64:  pressure  of  gas,  32.10;  time,  1  hr.,  28  rain. 

In  boiling  water  upon  the  coal  gas  stove  we  place  over  one  of  the 
top  burners  a  vessel  containing  2  tjuarts  of  water,  temperature,  48''. 
We  bring  the  water  to  a  boiling  point  in  10  minutes'  time,  consuming 
2,8  feet  of  gas. 

In  boiling  water  over  a  fuel  water  gas  stove  we  place  over  one  of 
the  top  burners  of  the  stove  a  vessel  containing  2  quarts  of  water, 
temperature.  48°.  We  bring  the  water  to  a  boiling  point  in  11  minutes* 
time,  consuming  5.5  cubic  feet  of  gas. 

We  light  all  the  burners  of  the  coal  gas  stove;  gas  consumed,  60 
feet  per  hour;  pressure,  16.10.  All  the  burners  of  a  fuel  water  gas 
stove  lighted  consume  160  feet  of  gas  per  hour;  pressure,  32.10, 

I  have  in  my  mind  a  room  heated  by  fuel  water  gas.  The  arrange* 
.ment  of  the  heating  apparatus  is  unique,  and  I  herewith  present  a 
*  rough  sketch  of  the  furnace  or  gas  register. 

You  will  see  by  the  sketch  the  whole  of  the  products  of  combustion 
pass  into  the  room.  The  second  register  at  the  back  of  the  store  room 
is  connected  to  the  front  register,  or,  in  other  words,  the  registers  i 
and  2,  at  the  front  and  back  of  store,  are  connected  together  by  means 
of  a  galvanized  iron  duct  below  the  floor.  The  gas  jets  or  burners  are 


fitted  in  the  vertical  portion  of  air  duct  in  No.  i  register.  The  heated! 
air  and  gases  rise  in  the  room.   The  heating  of  the  air  in  No.  i  regis 
ter  causes  a  draft  in  No.  2  register  and  draws  the  air  along  the  ducH 
to  No.  I  register  to  be  heated.     The  air  in  the  room  is  kept  in  con- 
stant circulation.  The  size  of  the  room  is  20  x  50  x  10.   From  Decera- 
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ber  7th  to  March  29th  (leaving  out  17  Sundays),  we  have  96  days  of 
heating.  The  average  temperature  for  the  month  of  November  was 
34.2^;  December,  53-;  January,  16.5'^;  February,  33%  and  March, 
33°.  The  amount  of  gas  consumed  in  the  96  days  was  90,800  cubic 
feet.  The  store  was  open  10  hours  per  day.  The  temperature  of  the  room 
was  about  65  to  70^  during  the  coldest  of  weather.  The  apparatus 
seemed  to  give  satisfaction  as  far  as  heat  is  concerned.  Nothing 
said  about  the  condition  of  the  atmosphere  with  this  volume  of  car 
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bonic  acid  produced  and  pouring  into  the  rooni.   What  the  occupants 
,  of  the  room  suffered  during  this  lime  I  am  not  prepared  to  say. 

In  another  instance  we  have  a  young  ladies'  institute,  heated  by 
I  water  gas,  using  gas  heating  stoves  as  made  by  the  Chicago  Gas  Stove 
(Company*  They  are  sheet  iron  stoves,  open  in  the  front,  with  hori- 
1 2ontal  burner.     In  each  horizontal  pipe  there  are  inserted  lava  tips, 

the  flames  from  which  are  directed  against  an  incbned  plate  holding 
[tufts  of  asbestos.  The  stoves  are  connected  to  a  flue  and  the  products 

of  combustion  in  this  instance  pass  up  the  chimney- 

No.  of  Hour*  liunii'd       Ft    Vvr 

Stave  fc»  Si  EC.  a  Day.  Hour, 

Sitting  room i              lo              i6  62 

Parlor  .  .  -  . i               10                5  62 

Reception  room x              10             14  62 

School  room .    1              i  a             14  75 

School  room i             10               6  62 

Repository i              12               6  75 

Bed  room i              11               3  75 

Bed  room i                5                2  31 

Bed  room 1                5                2  31 

Bed  room 1                5              ,.  31 

Bed  room i                5               4  31 

Bed  Toora »    1                5               9  31 

Bed  room i               5               4  31 

Elocution ..t                5                I  31 

Music , .  . .    I                5             14  31 

Music I               5              14  31 

Amount  of  Gas   Consumed, 

October. .  . .    46,500  cu.  ft.  at  50  cts.  per  M...$  23.25 

November* .  121,900  cu,  ft  at  50  cts.  per  M,..  60.95 

December. .  147,000  cu.  ft.  at  50  cts.  per  M...  73*50 

January. .  . .  iS8,ooo  cu.  ft.  at  50  cts.  per  M...  94.00 

February. . .  154,300  cu.  ft.  at  50  cts.  per  M^..  77.15 

March 157,600  cu.  ft.  at  50  cts,  per  M...  78.80 

April 121,900  cu.  ft.  at  50  cts.  per  M.,.  60.95 

546S.60 

In  addition  to  this,  there  was  used  in  gas  range  for  cooking  pur- 
'poses,  169,200  cubic  feet  of  gas  for  the  nine  months.  We  will  assume 
that  40.000  cubic  feet  will  be  consumed  in  the  remaining  three 
months,  making  209,200  cubic  feet,  cost  5104. 60.  There  was  used 
during  the  cold  months,  19  cords  of  wood  at  S4.50  per  cord,  making 
I  ^85.50.  Total  money  paid  for  heating  and  cooking  for  the  year, 
558*70.  Cost  of  fuel  for  the  same  time — the  year  previous — 50 
(cords  of  wood  at  $4*50;  20  tons  of  coal  at|8.25  per  ton;  total, 
1390.00. 
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In  summing  the  matter  up  the  writer  cannot  see  where  there  is  any*! 
thing  done  by  fuel  water  gas  that  cannot  be  done  by  the  illuminatingl 
gas  now  at  hand. 

In  cooking  or  healing  stoves  one  foot  of  tUtjminating  gas  will  do] 
more  general  work  than  two  feet  of  the  fuel  water  gas.     It  takes  lesa] 
capacity  of  mains^  meter,  etc.     For   example,   to   convey  a  certain^ 
amount  of  fuel  water  gas  a  lo-inch  main  is  required.     To  convey  the 
same  equivalent  in  heat  units  of  illuminating  gas  a  main  of  y-inch 
diameter  will  do  the  work. 

To  measure  the  gas  for  a  fuel  water  gas  cooking  stove  a  lo-light 
meter   is    required.     To    measure   the    illuminating  gas  for  cooking, 
stove  same  size  a  5 -light  meter  is  sufficient.     Throughout  the  whole" 
operation  it  is  necessary  to  double  the  capacity  of  the  works  and  rlis* 
tributing  plant  in  vending  fuel  water  gas  as  against  a  good  illumina- 
ting gas  plant. 

In  my  judgment  the  secret  of  gas  for  fuel  purposes  lies  in  the  cheap-j 
ening   of  the  price  of  Oluminating  gas  used  for  this  purpose,  making 
the  price  of  this  article  80c. ^  $1  or  $1.25,  according  as  you  are  more 
favorably  located. 

A  gas  plant  is  now  in  operation  in  St.  Joseph  which  relies  almost 
entirely  for  financial  success  upon  the  question  whether  its  use  as  a 
fuel  will  displace  solid  fuel  throughout  the  community.  This  gas  is 
sold  for  50  cents  per  1,000,  and  does  not  carry  over  300  heat  units. 
The  determination  of  the  question  will  only  be  had  after  the  artificial 
stimulants  which  are  now  offered  the  i>ublic  to  induce  its  adoption 
have  ceased,  and  opinion  is  allowed  to  pass  strictly  upon  the  merits  of 
the  gas. 

DISCUSSION. 

The  President — Gentlemen,  this  paper  is  before  you  for  discus- 
sion, and  wc  will  be  glad  to  hear  from  anybody  who  desires  to  speak 
about  it. 

Mr.  Kvans — ^1  have  listened  to  the  reading  of  this  paper  with  morei 
than  ordinary  interest;  and  I,  loo,  am  very  sorry  that  the  author  is 
not  here.     Nevertheless,  I  cannot  let  go  by  unchallenged  some  of  his 
statements.     First,  I  wish  to  call  attention  to  the  analysis  of  the  fuel- 
gas,  as  given  by  Mr.  Mitchell,  which  shows  54.5  per  cent,  hydrogen/^ 
36.4  of  carbonic  oxide,  1.6  of  carbonic  acid,  and  7,5  ])er  cent*  of^ 
marsh  gas.     You  will  notice  that  all  through  this  jxaper  he  has  stated 
that  this  fuel  gas  has  about  300  heat  units.     If  any  of  you  care  to 
figure  up  the  heat  units  that  this  analysis  gives  you  will  see  that  it 
figures  368  heat  units.     You  will  also  notice  that  Mr.  Mitchell  calU 
attention  to  a  comparative  test  of   the   two  gases  in  bringiug  water' 
from  48'  to  213'.     1  believe  he  states  that  he  brings  two  quarts  of 
water  from  a  temperature  of  48'  to  212' — raising  it  164°,  using  5 J  cu- 
bic feet  of  fuel  gas  and  doing  the  work  in  eleven  minutes.     If  you 
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will  figure  up  the  Dumber  of  heat  units  utilized  in  bringing  this  water 
to  212^  you  will  see  that  be  has  simply  utiliited  33,7  per  cent.,  or  a 
loss  of  66.3  per  cent*  Is  there  any  gas  engineer  present  who  would 
be  willing  to  say  those  are  the  best  results  he  could  get  from  heating 
water?  Then,  again,  I  wish  to  call  attention  to  a  test  that  he  has 
made  in  baking  bread.  He  says  he  has  utied  a  gas  stove^ — presuma- 
bly of  the  best  make^ — to  bake  bread,  using  fuel  gas  and  using  illumi- 
nating gas.  He  asserts  that  it  takes  1 7  minutes  to  heat  the  oven 
first,  using  20  cubic  feet  of  gas,  and  that  it  required  1  hour  and  iB 
minutes  to  bake  the  64  pounds  of  bread,  using  a  total  of  64  cubic 
feet.  If  he  had  removed  the  spectacles  of  prejudice  things  might 
have  been  different.  Since  receiving  this  paper  I  made  a  test  of  bak- 
ing bread  in  a  No,  2  Van  V\  ie  stove,  using  fuel  gas.  I  found  I  was 
able  to  bake  6  pounds  and  9  ounces  of  bread  in  less  time  and 
with  less  gas,  and  that  in  heating  the  oven  it  required  but  5  minutes 
and  consumed  but  5  cubic  feet.  The  bread  was  baked  with  2o4 
cubic  feet  and  the  time  was  34  minutes,  the  total  quantity  consumed 
in  baking  the  bread  and  heating  the  oven  being  25 A  feet,  and  the 
total  time  consumed  was  39  minutes.  Observe  the  difference;  Mr. 
Mitchell  consumed  2^  times  as  much  gas  and  took  up  49  minutes 
more  time  baking  even  less  bread.  Then^  again,  still  further  along 
in  the  paper  he  states  that  a  room  20  feet  by  50  feet  by  10  feet  was 
heated  with  gas  for  96  days,  10  hours  per  day,  and  that  there  was 
consumed  90,800  cubic  feet  of  fuel  gas.  The  average  tem|)erature 
outside  was  29.9^  and  the  room  was  heated  to  an  average  tempera- 
ture of  68^.  The  average  amount  of  gas  burned  per  hour  was  94.6 
feet.  He  refers  here  to  the  amount  of  products  of  combustitjn  and 
the  possil)ly  serious  el^ects  that  might  occur  to  life  while  allowing 
these  products  to  escape  into  the  room :  although  he  did  not  hear  of 
any  deaths  he  thought  there  might  some  occur  which  escaped  his 
notice.  Let  us  see  what  the  products  of  combustion  would  be  that 
escaped  into  the  room  burning  94.6  cubic  feet  of  fuel  gas  per  hour. 
1  find  that  500  cubic  feet  of  carbonic  acid  and  nitrogen  were  escaping 
into  the  room  each  hour ;  5  pounds  of  carbonic  acid  and  34  ]>ounds 
of  nitrugen— a  total  of  39  pounds  of  impurities.  Gentlemen,  I  think 
any  of  you  will  admit  that  if  that  room  was  being  illuminated  by  illu- 
minating gas  that  you  could  not  do  with  kss  than  16  burners.  If 
such  were  the  case,  then  they  were  burning  5.9  cubic  feet  each,  and 
would  consume  94,6  feet  per  hour.  L-et  us  see  what  the  amount  of 
products  of  combustion  wouhl  be  in  that  room,  and  how  people  must 
suffer  who  use   illuminating  gas   for  iUumination.     The   amount  of 

[products  would  be  950  feet  per  hour  of  carbonic  acid  and  nitrogen. 
That  would  be  7  pounds  of  carbonic  acid,  and  66.22  pounds  of  nitro- 
gen* the  difference  in  favor  of  fuel  gas  being  190  per  cent.    And  they 

I  continue   using  it  for   illumination:    we   do   not  hear  of  any  deaths ; 

I  we  do  not  hear  of  any  objections.    Still  further  along  in  the  paper  Mr. 
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Mitchell  calls  attention  to  the  fact  that   fuel  gas  is  as  292  is  to  666*1 
Then,  if  such  is  the  case,  the  above  illuminating  gas  should  heat  that! 
room  lip   to   iiyo"".     Why  don't  it  do  it?     Because  those  are  theo-l 
retical  values.     It  should  heat  150  per  cent»  more  than  the  fuel  gasjJ 
why  don*t  it  do  it?  Further,  in  his  paper  he  says  that  the  fuel 
plant  depends  entirely  for  its  financial  success  upon  the  question 
whether  its  emi>loyment  as  a  fuel   will  displace  solid  fuel  throughout ' 
the  community.     I  see  no  mention  of  the  fact  of  their  using  that  fuel 
gas  for  illumination.     He  does  not  say  in    his    paper  that  fuel   gas  is 
useci  for  illuminating  i>urposes  in  the  city  of  St.  Joseph  in  j^'o  of  all 
the  business  places  throughout  the  city:   he  does  not  say  that  the  fuel 
gas  company  sold  over  half  a  million  feet  of  gas  per  day  in  December ; 
he  does  not  say  that  the  fuel  gas  company  has  removed  700  of  his 
meters;   he  simply  asserts  that  it  depends  entirely  upon  its  fuel.  Gen-j 
demen,  I  am  in  the  fuel  gas   business,  and  I  am  only  sorry  that  Mr.l 
Mitchell  is  not  here :  for  I  would  certainly  like  to  have  him  reply  to 
some  of  these  statements.   **  Consistency,  thou  art,  indeed,  a  virtue!" 
Is  this  consistency? 

The  pRFsiuENi^ — We  would  like  to  hear  some  further  remarks  upon 
this  subject.    There  must  be  many  that  are  prepared  to  say  something. 

Mr*  I^xsden — I  would  like  to  have  Mr.  Young  give  us  his  experi- 
ence. 1  think  he  has  had  the  most  varied,  intelligent  experience  in 
regard  to  heating  with  fuel  gas.  The  illustration  that  I  want  to  bring 
out  is  this:  You  take  a  city  of,  say,  300,000  inhabitants,  and,  from 
Mr.  Young's  experience,  as  1  recollect,  he  found  that  the  average 
consumption  of  fuel  gas  was  about  3.000  feet  a  day  to  the  consumer 
by  meter.  Now,  in  a  city  of  20,000  consumers,  burning  their  fur- 
naces and  their  fires,  depending  entirely  upon  its  fuel  gas  for  heating, 
this  would  represent  a  consumiJtion  of  60,000,000  per  day.  How 
many  times  through  the  winter,  in  almost  every  climate  except  the 
extreme  north,  do  we  want  to  stop  our  furnaces.  Now,  imagine  a 
city  being  supplied  vvith  iuel  gas,  say  20,000  consumers  burning  3,000 
feet  of  gas  a  day,  who  shut  their  gas  off  to-day,  and  to-morrow  they 
want  to  use  it.  How  will  the  question  ever  be  settled  unless  by  50 
to  60  million  storage  capacity*  or  an  immense  number  of  men  kept 
idle  to  watch  the  varying  conditions  of  the  weather.  The  fluctuation 
we  have  with  illuminating  gas  is  very  wonderful.  One  of  the  greatest 
questions  in  London  to-day  is  the  fogs.  They  tell  me  there  they  have 
some  days  a  fluctuation  of  35  per  cent,  in  the  gas  consum|>tion.  What 
a  wonderful  expense  that  is  to  them.  The  question  with  them  lo-day 
is  an  apparatus  by  which  they  can  make  up  for  this  fluctuation,  merely 
in  light;  but,  imagine  the  fluctuation  we  would  have  for  heating,  in 
comparison. 

Mk.  J,  YoLTNG — I  have  had  considerable  experience  with  fuel  gas 
— not  v^-ith  the  manufactured,  but  with  the  natural  article.  We  began, 
first,  by  supplying  the  gas  by  contract — ^it  was  so  plentiful ;  and  wx 


supplied  our  consumers  at  such  low  prices  that  they  simply  retained 
their  old  coal  appliances  and  burned  the  gas  in  those  with  the  result, 
I  suppose^  that  something  like  75  per  cent*  of  the  heat  went  up  the 
chimney.  Within  the  last  t^^o  years  we  have  been  supplying  almost 
exclusively  by  meter*  The  first  charge  by  meter  was  8  cents  per 
I  ,Qoo  cubic  feet.  It  was  afterwards  raised  to  i  o  cents ,  then  to  1 5  cents, 
and  now  we  are  selling  at  20  cents.  We  have  found  that  the  result 
of  the  rise  in  price  has  been  to  induce  people  to  put  in  more  econom- 
ical ap]>liances,  if  they  want  to  use  natural  gas  for  fuel  purposes* 
During  this  last  winter,  when  we  raised  the  price  from  15  to  20  cents^ 
we  found  a  great  majority  of  our  consumers  fitted  up  their  houses 
partly  or  wholly  with  some  kind  of  economical  appliances.  The  re- 
sult has  been  that,  while  a  number  of  people  have  partially  discon- 
tinued the  use  of  natural  ga-s,  we  have  lost  very  few  consumers  alto- 
gether. They  still  use  it  in  some  parts  of  the  house*  in  bedrooms  and 
for  cooking  purposes;  but  a  good  many  have  shut  off  their  furnaces 
where  they  did  not  have  those  of  the  proper  kind,  as  they  found  it  too 
expensive*  Of  course,  in  large  houses,  to  people  who  do  not  care  for 
the  few  extra  dollar*  cost  in  their  housekeeijing.  it  makes  very  little 
difference.  I  notice  in  the  pajjer  of  Mr.  Mitchell  that  a  large  build- 
ing there  in  St.  Joseph  has  iDeen  heated  with  manufactured  fuel  gas 
in  St.  Joe  for  a  cost  of  S660,  I  think  the  sum  is*  or  about  double  the 
price  it  would  cost  for  heating  the  same  house  with  wood ;  and  the 
total  consumption  of  gas  was  something  over  a  million  feet  for  that 
whole  house.  If  it  had  been  natural  gas  at  30  cents  per  1.000  that 
was  used  in  those  appliances,  you  can  see  that  that  house  would  have 
been  heated  for  a  small  amount  of  money.  It  aj>pliances  of  that  kind 
were  in  every  house  we  could  still  raise  the  price  of  gas  a  great  deal ; 
but  we  have  this  difliculty  to  contend  with  in  natural  gas^ — people  do 
not  believe  it  will  be  permanent;  and  the  owner  says,  *^Iam  not 
going  to  the  expense  of  5 100  or  $200  to  put  in  a  lot  of  appliances  in 
my  house,  because  you  cannot  tell  me  whether  you  will  have  natural 
gas  next  year  or  not ;  if  I  were  assured  that  we  would  have  natural  gas 
always,  then  I  would  go  to  that  expense*'*  The  tenant  of  a  house 
says,  ^'  I  am  not  going  to  the  expense  of  putting  economical  appliances 
in  another  man's  house."  All  these  objections  come  up  about  putting 
in  economical  appliances  for  the  use  of  natural  gas.  I  do  not  know 
of  any  process  by  which  manufactured  fuel  gas  could  be  made  to 
compete  with  coal  in  Pittsburgh ;  even  at  10  cents  I  am  sure  it  would 
run  a  good  deal  higher  than  coal.  Of  course^  as  I  have  said,  I  have 
had  no  experience  in  manufactured  fuel  gas;  but  the  natural  gas  com* 
panies  are  extremely  anxious  to  find  some  substitute  to  take  the  place 
of  natural  gas  when  it  is  exhausteti,  and  I  think  a  great  deal  can  yet 
be  done  in  the  way  of  utilizing  all  the  heat  that  fuel  gas  can  pro- 
duce, and  thus  assist  in  making  the  manufactured  article  a  possible 
success,  I  do  not  know  that  I  have  anything  further  to  say  on  the 
subject. 
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Mr.  Somerville — I  have  a  few  notes  here  which  I  expect  you  (ad-l 
dressing  Mr.  Cowdery)  can  say  more  about  than  I  can,  for  they  werei 
taken  from  your  report  on  Hyde  Park,  Chicago,  fuel  gas. 

Sample  No.   i. 

CO........ 33.3 

H 49- » 

CH4 3.7 

CO2 5S 

O 0.0 

N.... 8,1 


100.0 

The  heat  units  contained  in  the  gas  are  322  per  cubic  foot,  which  goes! 
to   show,    I   think,   that   Mr.    Mitchell    comes  very  near  the  truth«i 
Sample  No.  2,  same  kind  of  gas,  gave,  heat  units,  320;  sample  No,J 
3,   heat  units,   318;    and   the  average  efficiency   was  48  per  cent,! 
Now,  sir,  if  I   remember  rightly,  when  you  made  these  experimentSij 
you  took  some  precautions  to  gel  the  full  benefit  of  the  gas  thai  was! 
heating  the   water.     As   I  understend,   from   Mr.   Mitchell's  experi^ 
nients.  he  did  nothing  of  the  kind,  but  used  a  common  stove,  andl 
treated  the  water  as  in  everyday  use.     So  that  I   have  no  doubt  thilj 
will  account  for  the  difference  in  the  efficiency  of  the  two  expert* 
ments.     A  slight  draught  or  movement  of  the  air  would  make  the  dif- 
ference.    As  to  the  other  test,  of  baking  bread,  it  seems  to  nie  to  be 
a  question  of   whether    he    would    want  it  done    or   undone.     Mr. 
Mitchell  wants  his  a   little   brown  ;   this   other  gentleman  does   not. 
This  is  all  the  difference.     There  caii  he  no  question  at  all  that  there  are  J 
just  one-half  the  heat  units  in  this  fuel  gas  that  there  are  in  20-candle^ 
coal  gas.     This  thing,  of  the  efficiency  of  the  gas,  is  where  the  fuel 
gas  men  make  a  great  mistake.     They  say  that,  in  a  Ion  of  coal  con- 
taining 27.000,000  heat  units,  only  from   10  to   13  per  cent,  of  the 
heat  is  utilized,  whereas,  in  using  gas  for  heating,  all  the  heat  is  util- 
ized.    There  cannot  be  a  greater  delusion  than  this;   and  this  is  just 
where  the  trouble  comes  in.     1   have  experimented  with  natural  gas 
under  our  boilers,  and  have  almost  come  to  the  conclusion  th^it  there] 
is  as  much  heat  wasted  in  using  gas  as  there  is  in   using  coal,     Re»j 
member  that  the  flue  has  to  be  heated,  and  that  means  a  great  wast* 
of  gas  and  heat.     If.  as  Mr,  Young  has  intimated,  we  can  ever  get 
appliances  to  utilize  all  the  heat  units  in  the  grate,  then  there  would 
be  some  prospect  of  using  this  gas,  but  it  never  can  be  done.     The 
flue  must  take  off  the  heated  products,  and  this  means  always  a  tre* 
mendous  loss  of  efficiency  in  any  kind  of  fuel  that  is  used.     This 
sketch  of  Mr,  Mitcheirs  showing  the  products  of  combustion  entering  j 
into  the  room,  will  never  work;  people  could  not  stand  it, 

Mr.  HiGHLANbi! — ^I  also  have  had  some  experience  with  fuel  gaS|| 
and  to  say  that  1  am  a  disappointed  man  to-day  does  not  half  cxpresil 
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[it;  indeed,  I  feel  very  much  abused.     Up  to  four  years  ago  I  lived 

Ion  Fremont  Street,  in  Allegheny,  and  boijght  my  natural  gas  from 

Mr.  Voung.    The  price  was  very  low,  being  a  lump  sum  per  year,  and 

II  was  very  well  satisfied  with  it:  but  I  knew  that  he  felt  then,  as  he 

'does  now,  that  the  time  might  come  when  he  would  be  compelled  to 

raise  the  price  of  gas.  so  I  moved  out  to  the  East  End  of  Fittsburgh. 

They  charged  me  lo  cents  per  i,ooo  for  natural  gas,  and  as  I  was 

burning  from  75*000  to  150,000  feet  a  month,  I  could  not  stand  it. 

heard  of  the  west,  where  fuel  gas  was  plenty  and  cheap,  and  I 
noved  out  here  for  the  purpose  of  getting  it;  and  now  I  am  told  by 
the  Messrs.  Voung  that  I  cannot  get  it  out  here.  It  is  not  fair. 
\\  hile  in  Indiana  I  piped  the  towns  of  Muncie  and  Marion,  and  sup* 
plied  then)  with  natural  gas*  We  had  about  380  pounds  pressure — 
it  was  in  the  fall  of  the  year,  and  everybody  had  all  the  gas  he 
ranted.  All  we  had  to  do  was  to  rake  in  the  shekels,  and  we  did  it, 
We  had  a  cold  snap  about  the  first  of  the  year,  and  then  we  did  not 
have  any  gas  at  all,  apparently,  while  the  day  before  we  had  lots  of 
it.  We  found  some  friend  in  Washington,  Pa,,  who  wanted  just  such 
a  plant  as  we  had*  and  he  got  it.  But  I  as  yet  was  not  satisfied  with 
the  matter.  The  Philadelphia  Company,  of  Pittsburgh,  was  afraid 
that  natural  gas  was  going  to  give  out.  and  they  went  across  to  the 
South  Side  and  built  a  small  experimental  plant  to  make  fuel  gas,  the 
operation  of  which  I  watched  very  closely.  My  friend  Mr.  Voung 
knows  something  about  that  plant.  They  had  about  $100,000  worth 
of  experience  before  they  got  through  with  it,  and  as  yet  do  not  have 
an  artificial  gas. 

The  Pkesident — Mr.  Humphreys,  I  think  some  of  your  companies 
have  had  experience  with  fuel  gas. 

Mr,  Humphreys — I  do  not  think  1  am  in  a  good  position  to-day  to 
say  much  about  fuel  gas.  We  have  had  considerable  experience, 
and  we  have  gained  a  great  deal  by  it,  in  some  directions.  Some  of 
the  points  raised  by  Mr.  Mitchell  are  confirmed  by  our  experience, 
but  we  do  not  consider  our  experiments  and  work  are  at  an  end,  and 
1  therefore  prefer  to  withhold  my  last  word.  I  think,  in  one  or  two 
points,  the  criticism  of  Mr,  MitchelFs  paper  would  be  hardly  fair. 
For  instance,  the  comparison  is  made  between  the  burning  of  so  many 
burners  up  in  the  ceiling,  giving  lights  and  the  burning  of  the  same 
amount  of  gas  in  a  special  furnace,  let  in  the  floor  of  room  as  shown 
in  Mr.  MitchelPs  paper,  with  the  result  that  the  air  of  the  room  is 
pumped  over  and  over  again  lo  supply  oxygen  to  the  furnace.  I  do 
not  think  that  is  a  fair  comparison  at  all  with  the  burning  or  illumi- 
nating gas  up  in  the  ceiling,  where  the  products  of  combustion  are 
delivered  above  the  heads  of  the  occupants  of  the  room,  and  where 
it  is  presumed  we  will  have  some  chance  to  carry  them  off.  I  know 
of  my  own  experience  in  one  or  two  cases  where  I  have  sat  in  rooms 
equipped  with  these  furnaces,  and  with  every  desire  to  find  them  a 


success,  and  without  having  any  predisposition  to  headache,  that  I 
was  able  to  stand  it  only  about  half  an  hour.  I  think  another  unfair 
way  to  look  at  it  is  to  assume  that  Mr.  Mitchell  claims  that  death  re- 
sults from  the  use  of  these  furnaces.  1  do  not  think  that  is  fair.  I 
presume  he  was  referring  simply  to  the  injury  to  the  health  of  those 
constantly  living  in  a  house  heated  in  that  way.  We  all  know  it 
would  not  be  conducive  to  health  to  use  carbonic  acid  and  the  pro- 
ducts of  combustion  generally  in  the  place  of  oxygen  for  tilling  the 
lungs. 

The  PRES!DEfrr — I  think  some  of  the  remarks  made  by  Mr.  Evans 
are  misleading.  He  is  repeating  some  of  the  experiments  of  Mr, 
Mitchell*  doing  the  work  as  quickly  as  it  could  be  done,  and  using  as 
much  gas  as  is  necessary  to  do  it  in  that  short  space  of  time.  We  all 
know  that  to  get  the  greatest  efficiency  from  any  gas  we  must  do  the 
work  we  have  to  do  quickly.  There  is  no  doubt  he  could  bake  his 
bread  in  38  minutes,  and  bake  it  so  that  it  would  be  done  and  have 
very  good  bread — and  he  could  not  bake  it  in  much  less  time  than 
that;  but  he  has  made  his  comparison  with  Mr.  MitchelFs  use  of  coal 
gas  in  a  longer  time.  If  Mr.  Mitchell  was  allowed  to  repeal  his  ex- 
periments and  use  gas  enough  to  do  it  in  the  same  length  of  time  that 
Mr.  Evans  did  his,  the  proportion  of  gas  used  would  remain  about 
the  same.  This  result  has  been  tried  again  and  again  by  everyone, 
and  it  remains  a  fact  that  the  ]>ractical  efficiencies  obtained  from  the 
different  gases  are  about  in  proportion  to  the  number  of  heat  units* 
as  shown  by  analysis.  That  cannot  be  disputed.  My  o\*ti  experi- 
ments with  gaseous  fuel  for  heating  purposes  amount  to  this,  I  thought 
the  best  way  tu  use  gas  for  heating  puri>oses  was  by  means  of  the  hot 
water  system  of  healing;  and  to  determine  exactly  what  could  be 
done  in  practice,  I  found  a  house  in  Milwaukee  which  seemed  to  have 
as  good  a  system  of  hot  water  heating  as  any  that  I  ever  came  across 
— it  was  a  brick  house,  tw^o  stories,  and  contained  about  26,000  cubic 
feet  of  space  to  heat  and  was  kept  warm  all  through  the  season.  The 
owner  stated  that  he  used  from  9  to  12  tons  of  hard  coal  a  year,  and 
that  was  all.  which  would  show  that  he  had  a  good  system.  I  had 
built  a  heater  in  which  gas  could  be  used  for  heating  the  water  to  the 
very  best  advantage.  I  rebuilt  that  heater  two  or  three  times,  at  a  total 
cost  of  about  $150,  to  put  it  into  that  house  so  as  to  get  the  best  re- 
sults from  the  use  of  gas.  We  used  illuminating  gas,  or  the  same  that 
we  were  furnishing  for  illuminating  purposes,  and  that  was  used  so 
that  the  products  of  combustion  went  to  the  chimney  at  from  loo^  to 
120^.  We  used  that  all  through  the  month  of  -\j>ril.  a  year  ago.  The 
total  temperature  averaged  a  little  less  than  30^  throughout  the  month. 
The  average  consumption  of  gas  for  the  24  hours  was  1^700  feet.  It 
proved  conclusively  to  me  that  our  illuminating  gas  was  worth  30 
cents  compared  with  hard  coal  at  $6  a  ton  for  that  purpose  and  used 
in  that  way.     This  was  out  of  the  question,  of  course  ;  it  was  too  ex* 
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pensive.  We  repeated  the  experiment  in  another  house  in  January 
this  last  year:  a  single  room  in  the  northwest  corner  of  the  second 
story  of  the  house,  was  used  on  account  of  our  prevailing  cold  winds 
coming  fronn  a  north  westerly  direction.  We  used  a  **  Reflector 
Heater,''  and  had  the  healer  in  the  room,  w^hich  was  the  only  means 
there  was  of  heating.  We  found  the  cost  by  that  system  was  S2.25 
per  1.000  cubic  feet  of  space  heated;  whereas,  in  the  first  experi- 
ment, it  cost  51.50  per  i.ooo  feet  of  space  healed.  We  gave  up  the 
use  of  gas  for  heating  purposes,  believing  that  it  could  not  be  done  at 
satisfactory^  prices. 

Mr.  Evans — Referring  to  the  remarks  of  Mr.  Somerville  regarding 
the  underdone  bread.  I  am  afraid  he  is  not  very  familiar  with  the 
baking  of  bread,  or  he  would  be  aware  that  it  can  be  baked,  and 
baked  right,  in  that  number  of  minutes.  I  will  state  for  his  benefit 
that  the  bread  I  baked  was  overdone :  in  fact  it  was  quite  brown.  If 
he  will  make  a  few  experiments  in  that  direction  he  will  learn  some- 
thing about  cooking.  Speaking  of  the  products  of  combustion  going 
into  the  room,  referring  to  what  Mr.  Humphreys  has  just  said,  I  do 
not  claim  that  it  is  a  proper  thing  to  permit  the  products  of  com  bus- 
don  of  any  gas  in  any  large  extent  to  go  into  a  room.  The  case  re- 
ferred to  by  Mr.  Mitchell  was  a  store.  The  opening  of  the  door  at 
frequent  intervals  supplies  fresh  air.  Referring  to  the  products  of 
combustion  from  the  burners  not  being  a  fair  comparison,  1  think  the 
burners  in  illuminating  a  store  are  pretty  well  distributed,  and  a  cur- 
rent of  air  is  continually  created  towards  each  burner  by  the  burning 
gas.  As  to  the  variation  of  temperature  l>etween  the  ceiling  and  the 
floor,  there  might  be  some  disadvantage  in  making  the  comparison  I 
did:  but  does  it  vary  190  per  cent?  That  is  the  point  I  want  to  make. 
Then,  again,  speaking  of  fuel  gas,  1  do  not  say  that  foel  gas  can  be 
used  at  the  price  sve  sell  it  to  the  exclusion  of  other  fuel.  It  never 
suggested  itself  to  me — it  is  not  true ;  Imt  is  it  not  a  step  in  advance, 
and  is  not  the  very  thing  that  all  of  you  gentlemen  are  aiming  at,  to 
get  the  price  of  gas  reduced  to  a  point  where  consumers  can  use  it 
for  fuel  purposes?  We  have  a  striking  example  right  10  Hyde  Park, 
Chicago.  We  have  a  [jlant  in  operation  there.  It  is  easy  to  get  there, 
and  any  of  you  gentlemen  are  at  liberty  to  investigate  what  we  are 
doing.  We  are  selling  gas  at  50  cents  a  1,000,  and  the  result  is 
identically  the  same  as  it  is  in  Grand  Rapids,  as  it  is  in  Milwaukee. 
You  put  down  the  price  of  your  gas  and  you  double  your  consump- 
tion. Why  is  it?  Because  you  are  selling  it  at  Milwaukee  for  80 
cents,  and  when  we  sell  it  for  50  cents  the  peojile  realise  that  the  gas 
is  cheap  and  will  use  more  of  it.  Now,  I  do  not  see  why  you  gentle- 
men object  to  fuel  gas.  even  if  it  is  a  non-luminous  gas.  We  use  it 
with  appliances  that  are  best  adapted  to  using  it  right.  As  I  was 
going  to  remark,  to  give  you  an  idea  of  the  increase  of  our  business 
in  Chicago,  last  month  we  set  273  meters,  and  \ve  have  so  far  this 
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month  set  163  meters;  we  are  215  orders  behind  on  gas  ranges.  We 
have  out  in  Hyde  Park  about  1,700  gas  ranges.  Is  it  growing  on  its 
merits,  or  what  is  the  reason  that  people  apply  for  it  so  fast  that  we 
are  actually  unable  to  fiU  the  orders?     Is  there  not  a  reason  for  it? 

Mk,  Humphrevs — ^I  would  like  to  ask  Mr.  Evans,  only  if  it  is  a  fair 
question,  of  course,  what  was  the  average  price  netted  for  the  fuel  gas 
sold  at  Hyde  Park? 

Mk.  Evans — ^Tbe  average  price  netted  was  a  trifle  over  50  cents ^ 
because  our  gross  price  is  70  cents,  and  we  make  a  discount  of  20 
cents  per  1,000,  when  it  is  paid  before  the  12th  of  the  month, 

Mr.  So^ikrville^I  tnist  that  Mr.  Evans  will  not  go  away  from 
here  with  the  if  lea  that  any  of  us  is  ojiposed  to  fuel  gas.  Nothing 
could  be  further  from  the  truth*  We  are  all  in  favor  of  fuel  gas.  or 
gas  for  fuel ;  but  the  question  is,  how  to  make  it  in  the  best  and 
cheapest  way, 

Mr.  Egner — I  have  had  a  little  experience  with  fuel  gas.  I  spoke 
of  it  a  year  ago  to  this  Association.  I  was  requested  by  the  President 
of  my  Company,  who  is  also  a  member  of  this  Association,  to  convert 
one  of  our  water  gas  works  into  a  fuel  gas  plant,  just  to  make  non* 
carbureted  water  gas.  We  did  that,  and  advertised  fuel  gas^  I  believe, 
at  50  cents  j)er  1,000,  After  advertising  we  obtained ^  I  think,  only 
some  16  or  17  applicants,  and  consequently  did  not  operate  the  works 
at  all.  Some  time  after  that  we  were  ordered  to  change  a  water  gas 
apparatus  that  we  had  at  one  of  the  stations  and  to  make  fuel  gas  with 
it,  I  left  St.  Ivouis  shortly  after  the  beginning  of  the  trial,  but  I  be- 
lieve they  are  not  selling  any  fuel  gas  now.  The  Company  had  some 
30  miles  of  mains,  which  they  had  acquired  through  the  purchase  of 
the  plant  of  an  opposition  Company  whith  went  out  of  business,  and 
which  had  not  yet  been  i>ut  to  other  use.  The  Company  was  going 
to  give  it  a  fair  test,  and  I  believe  it  did ;  but  I  am  informed  they  are 
not  using  any  fuel  gas  now.  The  Company  offered  to  sell  the  gas 
finally  at  30  cents  per  i  ,000.  but  the  trial  with  fuel  gas  was  not  a  suc- 
cess. I  have  been  through  the  country  a  good  deal  lately,  and  I  have 
seen  that  fuel  gas  for  other  than  domestic  purposes  is  successful 
wherever  tried.  I  visited  a  works  near  Philadelphia,  at  Tacony. 
Thy  used  gas  there  for  melting,  annealing  and  tempering  steel,  and  in 
forges ;  and  I  can  say,  from  my  own  observation  and  information 
given  me  at  the  works,  that  they  would  use  three  times  as  much  coal, 
if  fired  direct,  to  do  the  same  work  that  they  now  do  with  the  same 
coal  turned  into  gas.  I  have  been  elsewhere,  and  have  seen  a  like 
state  of  things,  so  that,  for  industrial  purposes,  it  seems  to  be  a  very 
desirable  thing;  but  for  domestic  purposes,  ray  experience  would 
point  out  that  fuel  gas  has  not  yet  reached  that  state  of  perfection 
which  would  lead  us  to  make  use  of  it  with  success  as  against  our 
illuminating  gas,  employed  in  properly  constructed  gas  stovt:s.  The 
latter  i^  decidedly  to  be  preferred  in  point  of  economy,  even  by  the 
consumer. 


Mr.  Evans — I  do  not  think  this  is  a  parallel  case  at  all.  In  the 
first  place,  Mr.  Egner  admits  that  he  makes  a  partial  producer  gas. 
I  would  like  to  ask  him  two  questions;  first,  how  many  days  did  he 
run  that  plant?  and,  next,  did  he  have  practical  burners  to  burn  that 
gas? 

Mr.  Egner — I  should  like  Mr.  Thompson  to  say  how  long  they 
ran  it;  because,  as  1  stated.  I  left  St.  Louis  before  they  actually  made 
gas  for  sale.  The  apparatus  itself  had  been  run  for  several  years  for 
making  ilhminatiog,  but  not  fuel  gas,  I  do  not  know  how  long  it  was 
run  for  making  fuel  gas  only. 

Mr.  THONrpsoN^ — The  apparatus  was  run  upwards  of  three  months. 
It  was  discontinued  the  ist  of  October  last.  The  burners  we  used 
were  in  some  cases  the  special  burners  made  for  the  use  of  fuel  gas, 
and  in  some  places  the  ordinary  Bunsen  burner,  mth  the  air  ports 
stopped  up. 

Mr,  Coverdale — I  would  like  to  say  a  few  words  on  this  question. 
I  hope  Mr.  Evans  mW  not  go  away  from  here  even  thinking  for  a  mo- 
ment that  coal  gas  men  are  oinjosed  to  fuel  gas,  because  they  arc  not. 
I  remember  a  great  many  years  ago  there  was  a  fuel  gas  works  erected 
at  Utica,  N\  Y.  The  brother  of  a  friend  of  mine  who  lived  in  Frank* 
fort,  Ind,,  was  interested  in  the  works,  and  he  induced  me  to  go  to 
Utica  to  see  that  town  lighted  up  with  fuel  gas.  I  did  so,  remaining 
there  two  or  three  days.  They  were  kind  enough  to  give  me  a  couple 
of  the  burners  which  they  used  for  fuel,  but  for  lighting  their  streets 
they  used  the  ordinary  Fahnehjelra  burner.  Now.  I  know  that  our 
men  at  that  time  were  op])Osed  to  fuel  gas.  One  of  our  members 
wrote  a  paper  at  our  convention  on  water  gas — it  was  a  very  nice 
paper  too,  and  I  believe  he  was  honest  in  it;  but,  we  all  laughed  at 
him.  I  said  then  to  the  convention  that  it  would  be  wise  not  to  laugh 
at  his  paper,  that  we  ought  to  investigate  it,  when  if  there  was  nothing 
to  it  that  would  be  the  end  of  it,  but  if  there  was  we  had  better  take 
advantage  of  it.  Now  what  do  we  see  to-day ;  there  are  water  gas 
works  in  more  than  loo  places,  and  there  is  hardly  a  gas  man  to-day 
who  will  say  anything  against  water  gas*  Those  who  do  not  have 
water  gas  would  like  to  have  it  on  dark  days  when  they  need  a  little 
more  gas.  The  next  thing  to  come  up  was  electric  lighting,  and  when 
they  talked  about  lighting  cities  with  incandescent  lights  I  believe  the 
majority  of  the  gas  men  laughed  at  the  idea — it  could  not  be  done, 
and  yet  it  is  bothering  us  all  to-day.  Now,  we  have  got  down  to  fuel 
gas,  I  happened  to  be  in  Jackson,  Michigan,  where  ihey  had  a  fuel 
gas  plant.  The  town  was  lighted  up  with  fuel  gas  used  in  Fahnehjelm 
burners.  I  tried  to  find  something  that  would  benefit  me,  I  remained 
there  two  or  three  days,  and  saw  probably  loo  men  who  were  burning 
that  gas.  I  was  in  several  houses  where  they  used  the  gas  for  cook- 
ing and  lighting.  They  also  had  electric  lights.  They  were  not  burn- 
ing them  because  they  liked  the  fuel  gas  better ;  it  was  cheaper,  for 


one  thing,  and  it  gave  a  better  light.  Now,  I  don't  know  anything 
about  the  cost  of  making  fuel  gas.  Mr.  Evans  may  have  a  place  is 
Chicago,  or  St.  Joe.  or  somewhere  else,  where  he  has  the  very  best 
machinery.  I  know  I  have  a  friend  in  Hyde  Park  who  1  believe  is  a 
pretty  smart  old  fellow.  He  took  a  great  deal  of  interest  in  trying  lo 
post  met  arid  his  last  letter  to  me  said  that  the  people  liked  the  fuel 
gas.  and  they  had  3,900  applications  for  meters  that  were  not  filled. 
These  are  facts.  Now,  how  do  we  know  what  kind  of  a  fuel  gas  is 
going  to  be  the  fuel  gas  of  the  future?  I  believe  every  man  in  this 
room  ought  to  investigate  that  matter  for  himself,  as  to  whether  it  can 
be  made.  1  do  not  care  about  these  gentlemen  saying  it  has  not 
been  done;  that  has  not  anything  to  do  with  it  at  all.  We  said  that 
water  gas  cuutd  not  be  made  successfully :  but  it  is.  You  said 
electric  light  would  not  be  successful ;  and  it  is.  It  is  not  reasonable 
to  say  that  fuel  gas  will  not  be  successful,  because  I  believe  it  will ; 
and.  therefore,  instead  of  doing  anything  or  saying  anything  for  the 
purpose  of  preventing  further  experiments  I  believe  every  gas  man 
ought  to  learn  all  he  can  to  help  try  and  bring  it  about  if  possible. 
If  it  is  possible  to  make  fuel  gas  in  connection  with  our  gas  works, 
which  will  make  more  money  for  us^  we  want  to  do  it.  Let  us  in- 
vestigate it. 

On  motion  of  Mr.  Jenkins,  a  vote  of  thanks  was  tendered  to  Mr. 
Mitchell  lor  his  paper. 

The  Association  then  adjourned  to  Thursday,  May  19,  at  9:30  a.m. 


SECOND  DAY— MORNING  SESSION, 
The  Association  was   called   to   order  at   9:30  a.m,»  Thursday, 
Mav  19. 

ROLL  CALL. 

The  Secretary  called  the  roll,  the  following  members  answering  to 
their  names: 

Honorary   Mem  hers, 
Thomas,  Jos,  R.,  New  York  City.     Humphreys,  C.  J.  R  ,  Lawrence, 
Slater,  A.  B.,  Providence,  R.  L  Mass, 

Harbison »  Jno,  P. ,  Hartford,  Conn.  Leach,  Henry  H,,  Taunton,  Mass. 
White,  \Vm.  H.,  New  York  City.     Barker,  Forrest  E  ,  Boston,  Mass. 

Actitfe  Members. 
Bauer,  P.,  Boonville,  Mo,  Chollar,  B.  E.,  St.  Louis,  Mo, 

Baxter,  L,  Detroit.  Mich.  Clark,  VV.,  Philadelphia,  Pa. 

Blodget,  C.  VV.,  Brooklyn,  N.  Y.     Coverdale^  R>  T.,  Cincinnati,  O. 


Bolcom,  H.  C,  Winona,  Minn, 
Brown,  W*  h^  Evanston,  Ills. 
Butterworth,  L,  Cohimbus,  O. 
Byron,  T,,  Birmingham,  Ala. 
Canby,  R,  H.,  Bellefontaine,  O, 


Cowdery,  E,  G^,  Milwaukee,  Wis. 
Croul,  J,,  Detroit,  Mich, 
Darrab,  S.  M. ,  Wheeling,  W,  Vn 
Davis,  D.,  Iowa  City^  Iowa 
Dickey,  R,  R.,  Dayton,  O. 
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Doan,  F.  M.,  Jacksonville,  Ills. 
Douglas,  H.W,,  Ann  Arbor,  Mich. 
Dunbar,  J.  W.,  New  Albany,  Ind, 
Eaton,  W.  M.,  Jackson,  Mich. 
Egner,  F.,  New  York  City. 
Evans,  C.  H.,  Chicago,  Ills. 
Faben,  C*  R.,  Jr.,  Toledo,  O. 
Forbes,  J.,  Chattanooga,  Tenn* 
Freese,  F.  VV. ,  laporte,  Ind. 
Gwynn,  J.,  Steuben ville,  O. 
Harper,  G.  H.,  Kansas  City,  Mo, 
Howard,  J.  B.,  Galena,  Ills. 
Hyde,  H.  H*,  East  Saginaw,  Mich. 
Jenkins,  E.  H-t  Columbus,  Ga, 
Johnson,  W.  J.,  Fort  Smith,  Ark. 
Knight,  C.  S.,  Fort  Wavne,  Ind. 
Lansden,T.  G.,  Washington,  D.  C. 
Littleton,  A.  VV.,  Quincy,  IlL 
Lynn,  J.  T. ,  Memphis.  Tenn. 
Merrill,  H.,  Janesville,  Wis. 
Miller,  A*  S.,  Omaha,  Neb. 
Miller,  C.  R.,   Marquette,  Mich. 
Montgomery,  J.,  Sedalia,  Mo, 
Morgans,  W.  H.,  Pontiac,  Mich. 
Murdock,  J.  W.,  Ottawa,  Ills. 
Odiorae,  W.  H.,  Springfield,  Ills. 


Penn,  J.,  Washington  C.  H.,  O. 

Perkins,  B.  W.,  South  Bend,  Ind. 
Powell,  C.  S»,  Richmond,  Ky. 
Printz,  E.,  Zancsville,  O. 
RamsdelLG.G.,  Philadelphia,  Pa. 
Ray  nor,  C,  H.,  Adrian,  Mich. 
Rogers,  J.  F.,  Decatur,  Ala. 
Rowe.  J.  J.,  Cairo,  Ills. 
Sellers,  W,  B. ,  Covington.  Ky. 
Shelton.  F.  H.,  Chicago,  Ills. 
Smedberg,  J.  R.,  Chicago,  Ills. 
Somervalle,  J.,  Indianapolis.  Ind, 
Stanberry,  F.  H.,  Pekin.  Ills. 
Starr,  J.  M.,  Richmond,  Ind. 
Steinwedell,  W»,  Qumcy,  Ills* 
Stratton,  J.  W.,  Valparaiso,  Ind. 
Tayler,  G,  H.,  Warren,  O. 
Thompson,  G.  T. ,  St.  Louis.  Mo. 
Tracy,  W^.  Alton,  Ills. 
Walhridge,  H.  D, ,  Grand  Rapids, 

Mich, 
Warmington.  D.R.,  Cleveland,  O. 
Whipple,  H.  S.,  Rockford,  Ills. 
Wilkiemeyer,  H  ,  Evansville,  Ind. 
Williamson,  J.,  Chicago,  Ills. 


Associate  Members, 


Adams,  C.  F.  Buffalo,  N.  Y. 
Bissell,  W.  G.,  Chicago,  Ills, 
Bredel,  F.,  Milwaukee,  Wis. 
Buss,  J.,  New  York  City. 
Cressler,  A.  !>,,  Fort  Wayne,  Ind, 
DelL  J.,  St.  Louis.  Mo. 
Dickey,  C.  H.,  Baltimore,  Md. 
Graeff,  G,  W.,  Philadelphia,  Pa. 
Gribbel,  J.,  New  York  City. 
Guldlin,  O.  N.,  Fort  W^ayne,  Ind. 
Harper,  H.  D.,  Chicago,  Ills. 
Harris,  J,  A.,  Philadelphia,  Pa. 
Hauk,  C.  D.,  Chicago,  Ills, 
Hay  ward,  S.  F,,  New  York  City. 
Helme,  W.  E,,  Philadelphia,  Pa. 
Higgins.  C.  M.,  New  York  City. 
Hubbard,  H.  M.,  Chicago,  Ills. 
Logan,  Wm.  J.,  Brooklyn,  N.  Y. 
McDonald,  Wm.,  Albany,  N.  Y. 


Mcllhennv,  J.,  Philadelphia,  Pa. 
Morrell,  E,  E.,  Chicago,  Ills. 
Moses,  F.  D.,  Chicago,  Ills. 
Newman,  C,  V.,  Chicago,  Ills. 
Osius,  G.,  Detroit,  Mich. 
Persons,  F.  R, ,  New  York  City. 
Prentice,  A,  T..  Chicago,  Ills*    , 
Randle,  C.  H.,  Chicago,  Ills. 
Ranshaw,  H.,  Cincinnati^  O. 
Reed,  C.  A.,  Chicago,  Ills. 
Roots,  D.  T.^  Connersville,  Ind, 
Roper,  G.  D.,  Rockford,  Ills. 
Russell,  D.  R. ,  St,  Louis,  Mo. 
Small  wood.  J.  B.,  Baltimore.  Md 
Stout,  J,,  Chicago,  Ills. 
Stratton,  S.  S.,  Chicago,  Ills. 
Yan  Wie,  P,  G.,  Chicago,  Ills, 
Weber,  O,  B.,  New  York  City. 


ELECTION  OF  NEW  MEMBERS. 

Tke  President — The  next  thing  in  order  is  the  report  of  the  Com- 
mittee on  Ap)plications  for  Membership. 

The  Committee  submitted  the  following  report: 

To  the  Western  Gas  .\ssociation — Gentlemen:  Vour  Committee 
have  received  applications  for  membership  from  the  follomng  named 
gentlemen,  all  duly  indorsed  by  two  members  of  the  Association,  and 
accompanied  by  the  requisite  initiation  fee.  We  find  them  all  to  be 
eligible  for  membership,  and  accordingly  recommend  their  election. 


Active* 


Beal,  Wm.  R.,  New  Vork>  N.  Y. 
Bivings,  F.  L.,  Birmingham,  Ala. 
Branch,  A,  H.,  Denver,  Col, 
Byrne,  F.  P.,  Detroit,  Mich. 
Calhoun,  Robert,  Bay  City,  Mich, 
Christie,  W.  H.,  Corning,  N.  V. 
Copley,  I.  C,  Aurora,  Ills. 
Corscot,  John,  Madison,  Wis. 
El  wood,  Jas.  G.,  Joliet,  Ills. 
Faux,  J.  A.,  Pittsburgh,  Pa. 
Highlands,  S.  M.,  Clinton,  la, 
Humphreys,  Alex.  C,  Phila. ,  Pa. 


Lukins,  W,  H*,  Streator,  His. 
McKay,  Wm,  E*,  Boston,   Mass, 
Rodgers,  John,  Racine,  Wis. 
Stedman,  Wm.  A.,  St.  Louis.  Mo. 
Stiles,  A.  K.,  Chicago,  Ills. 
Walker,  Jos.,  Port  Huron,  Mich. 
Williams,   Wm.,  Sarnia,  Ontario. 
Woods,  Geo.  E.,  New  York,  N.V. 
Young,  John,  Allegheny,  Pa. 
Young,   Peter,   Knoxville,  Tenn. 
Young,  Robert,  Allegheny,  Pa. 
Young,  Robert,  Jr,,  Uetroit,Mich. 


Associate » 
Felt,  Henry,  Jr.,  Cincinnati,  O.       Taber,  Robert  B.,  Boston,  Mass. 
Kendall,  J.  R.,  Terre  Haute,  Ind.    Waugh,  F.  K.,  Chicago,  Ills. 
Milsted,  Wm.  N.,  New  York,  N.Y.  Whiting,  J.  H.,  Detroit,  Mich. 
Morava,  W.,  Chicago,  Ills.  Wickham,  Leigh,  St.  Louis,  Mo. 

The  membership  of  Wm*  McDonald  was  changed  from  the  ^'Asso- 
ciate'* to  the  "Active  "  class. 

On  motion  of  Mn  Jenkins  the  Secretary  was  instructed  to  cast  the 
ballot  of  the  Association  for  the  names  contained  in  the  report.  The 
Secretary  cast  the  ballot  and  so  reported,  whereupon  the  new  mem- 
bers were  introduced  to  the  Association. 

REPORT  OF  THE  BOARD  OF  DIRECTORS. 

The  report  of  the  Board  of  Directors  was  read : 

DETRorr,  Mich.,  May  17,  tSga. 

A  regular  annual  meeting  of  the  Board  of  Directors  of  the  Western 
Gas  Association  was  held  this  morning  at  10  o'clock,  at  which  were 
present  the  following  members;  E.  G.  Cowderv,  B.  E.  Chollar, 
E.  H.  Jenkins.  I.  C.  Baxter,  A.  S,  Miller,  W;  H.  Odiorne,  A.  W, 
Littleton. 

On  motion  of  Mr.  Jenkins,  the  reading  of  the  minutes  of  the  last 
meeting  was  dispensed  with. 
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The  Board  formally  examined  the  following  papers,  which  had 
been  prepared  for  presentation  at  the  forthcoming  meeting,  and  unan- 
imously approved  the  same,  recommending  that  they  be  submitted  to 
the  Association  for  reading  and  discussion : 

1.  Petroleum  Products — ^Hydrocarbons  Employed  in  Gas  Manu- 
facture, by  C-  M.  Higgins, 

2.  Some  New  Features  in  the  Routine  Office  Work  of  Small 
Gas  Companies,  by  VV*  L.  Brown. 

3.  Everyday  Gas  Analysis,  by  W.  A.  Stedmao,  Jr. 

4*  The  Construction  and  Operation  of  Half-Depth  Regenerative 
Furnaces  for  Firing  with  Cheap  Coal,  liy  \\\  H.  Odiorne* 

5.  Fuel  Gas  as  Viewed  Through  a  Coal  Gas  Man's  Spectacles,  bv 
K.  M.  Mitchell. 

6-  Practical  Photometry  Simplified  for  Daily  Use,  by  B.  E. 
Chollar. 

7,  The  Advantages  of  Recujierative  Furnaces  in  the  Utilization  of 
Heat,  by  F.  Bredel. 

8.  Origin  of  Coal  and  Petroleum,  by  A.  E.  ForstalL 

On  motion  of  Mr.  Chollar ,  it  was  carried  that  a  committee  of  five 
be  appointed  by  the  President,  whose  duty  it  shall  be  to  revise  the 
By-Laws  of  this  Association,  and  report  the  results  of  their  labors  on 
the  occasion  of  its  next  annual  meeting. 

On  motion  of  Mr.  Baxter,  it  was  duly  carried  that  the  hours  for 
conducting  the  business  sessions  of  the  Association  during  the  Detroit 
meeting  be  from  9130  to  12  o'clock  in  the  morning;  and  from  1:30 
to  5  in  the  afternoon. 

The  Secretary  stated  that  he  had  recently  purchased  fifty  Western 
Gas  Association  badges  from  the  manufacturer,  at  an  expense  of 
$3.50  each,  the  actual  cost  of  the  same  being  25  cents  in  excess  of 
the  former  price ;  whereupon  it  was  moved,  seconded  and  carried 
that  the  price  of  S3. 50  each  be  fixed  for  membership  badges,  instead 
of  $3*25  as  heretofore. 

In  accordance  with  the  requirementsof  Section  2,  Article  VIL^j  of 
the  By-Laws,  the  Board  appointed  the  following  Finance  Committee, 
from  its  own  members,  to  examine  the  report  of  the  Secretary  and 
Treasurer,  audit  his  accounts  and  report  thereon  to  the  Association: 
Messrs.  A.  S.  Miller,  VV.  H.  Odiome  and  L  S.  Post,  who  have  sub- 
mitted the  following  as  the  result  of  their  investigations: 

To  Membership  fees $    155  00 

"  Annual  dues 803  00 

**  Sale  of  badges 78  00 

*'   Balance,  from  May  i,  1891 196  91 

$1,232  91 


Disbursements  ^ 

By  Secretary's  salary. $  400  00 

*^  sundry  bills,  as  per  votichers. .  . .  596  45 

'*  baL,  cash  on  hand.  May  1,   1892.  236  46 


^1,332  9» 


No  further  business  appearing,  the  Board  here  adjourned. 

A.  W.  Littleton, 

Secretary, 

On  motion  of  Mr.  Ramsdell,  the  report  was  accepted  and  the  Sec 
retary  was  instructed  to  spread  the  same  on  the  nunutes. 

REPORT  OF  COMMITTEE  ON  PLACE  OF  NEXT  MEETING." 

The  President — The  next  business  in  order  is  the  report  of  th^ 
Committee  on  Place  of  Meeting* 

Mr.  Chollar — Mr.   President,  the  Committee  to  whom  was   re-' 
ferred  the  arduous  duty  of  selecting  Chicago  for  the  next  annual 
meeting  is  unanimously  in  favor  of  that  place  for  our  next  meeting. 

On  motion  of  Mr*  Starr,  the  report  of  the  Committee  was  accepted. 

REPORT  OF  COMMITTEE  ON  NOMINATIONS. 

The  President — Is  the  Committee  on  Nominations  ready  to 
report? 

Mr.  Lansden — Mr.  President  and  Gentlemen »  I  beg  leave  to  report 
the  following  nominations  x 

President — Byron  E.  Chollar,  St.  Louis,  Mo. 

first  Vice 'President — E*  H.  Jenkins,  Columbus,  Ga. 

Second  Vice-President — L  C.  Baxter,  Detroit,  Mich. 

Secretary  and  Treasurer — A.  W.  Littleton,  Quincy,  Ills. 

Directors — F.  M.  Doan,  J.  M*  Starr,  W.  L.  Brovvn,  U,  Davis,  R, 
R.  Dickey,  Jas.  Montgomery,  J,  T.  Lynn,  J.  \V,  Dunbar  and  H.  D. 
Wal  bridge, 

ELECTION  OF  OFFICERS- 

On  motion  of  Mr*  Odiome  the  report  was  accepted,  and  the  Chair* 
man  of  the  Committee  was  instructed  to  cast  the  ballot  of  the  Asso- 
ciation for  the  election  to  ofliice  of  the  gentlemen  named. 

REPORT  OF  COMMITTEE  ON  PRESIDENT'S  ADDRESS. 

The  President — The  next  business  in  order  is  the  report  of  the 

Committee  on  President's  Address. 

Mr.  Ramsdell,  of  the  Committee,  submitted  the  following  reports 
To  the  Western  Gas  Association — Gentlemen :     Your  Committee  to 

whom  was  referred  the  President's  Address  beg  leave  to  present  the 

following  report: 
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The  address,  as  a  whole,  is  of  unusual  interest  to  members  of  this 
I  Association ,  and  we  cordially  advise  a  careful  reading.  Among  its 
,  many  valuable  suggestions  we  call  particular  attention  to  the  follow- 
I  ing : 

1st.  W^e  cordially  approve  of  all  that  is  said  concerning  the  import* 
lance  of  gas  companies  being  represented  at  these  meetings. 

2d.   In  regard  to  the  suggestion  of  holding  two  annual  meetings, 
I  we  deem  this  subject  of  too  great  importance  to  decide  during  the 
•  brief  time  at  the  disposal  of  this  Committee,  and  recommend  it  be  re- 
ferred to  a  Committee  of  five,  to  consider  and  make  report  to   our 
next  meeting. 

5d.  We  fully  approve  of  that  portion  of  the  address  referring  to  the 
subject  of  entertainment. 

4th.  While  we  doubt  the  wisdom  of  changing  the  time  and  place  of 
annual  meetings,  unless  conspicuously  necessary,  we  would  recom- 
mend that  the  Board  of  Directors  be  clothed  with  power  to  make  such 
change,  it  by  them  deemed  tor  the  best  interests  of  the  Association. 

5th.  Wc  most  tully  indorse  that  portion  of  the  address  relating  to 
municipal  control,  and  recommend  a  careful  perusal  of  this  portion  of 
the  address  by  the  members, 

6ih.  We  particularly  call  the  attention  of  the  fraternity^  to  the  re- 
marks made  tipon  the  subject  of  gas  for  fuel*  and  to  the  strong  argu- 
ments presented  in  the  remarkable  success  and  practical  results  of 
this  feature  of  the  gas  business  as  shown,  and  would  emphasize  the 
marked  increase  following  low  prices.  We  recommend  a  careful 
study  of  the  *'  law  of  cause  and  effect/'  as  contained  in  the  figures 
given. 

7th.  We  fully  concur  in  the  argument  advanced  regarding  success- 
ful competition  with  electric  light  through  the  means  of  high  candle 
power, 

8th.  Referring  to  that  portion  of  the  address  touching  the  uni- 
formity of  special  castfngs,  as  adopted  by  the  Society  of  Gas  Light- 
ing of  New  Vork,  we  recommend  the  adoption  of  a  resolution  adopt* 
ing  the  same  standards ;  and  also  suggest  a  resolution  of  thanks  to 
the  Committee  of  the  Society  of  Cias  Lighting  who  have  so  faithfully 
executed  the  work.  Respectfully  submitted, 

G.  G,  Ramsdell, 
j  as,  somerville, 
Walt<3N  Clark. 

The  President — ^What  is  your  pleasure  with  this  report,  gentlemen? 

Mr,  Jenkins — I  move  that  it  be  received. 

Mr.  Lansden— I  xvould  like  to  suggest,  and  I  will  put  it  in  the  form 
of  an  amendment  to  that  report,  that  500  copies  he  printed  and  the 
Secretary  instructed  to  send  a  copy  to  each  member  of  the  Associa- 
tion. 

The  pRESiDE>rr — I  hardly  think  it  necessary. 
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Mr.  Ramsuell — That  was  talked  over  by  the  Committee,  but  ati 
one  of  our  meetings — I  think  two  years  ago,  if  I  remember  aright — 1 
this  same  subject  came  up  and  it  was  decided  not  to  do  that  here-j 
after.  The  address  is  published  in  the  Gas  Light  JournaL  and,  asl 
it  is  read  in  that  form,  it  seems  to  be  a  useless  expense.  It  was  for  i 
that  reason  that  the  Committee  did  not  recommend  it. 

Mr.  Smedberg — 1  would  like  to  suggest  that  our  pen;onal  records  i 
of  the  proceedings  of  the  Association  will  be  entirely  incomplete  unlest 
so  valuable  a  paper  as  that  a])]>ears  among  them,  and  I  think  that  the! 
question  of  expense  should  not  stand  in  the  way  for  one  moment,  11 
know,  to  complete  my  own  files,  I  would  very  much  prefer  personallyi 
to  have  that  pa[)er  among  them.  I'hose  are  simply  my  own  personal  I 
views  of  it. 

Mk.  Ramsdell— I  do  not  want  it  to  he  understood  that  the  Com-J 
mittee  in  any  way  undervalued  the  importance  of  this  paper.  As 
matter  of  fact  the  Committee  were  unanimously  of  the  opinion  that  it 
was  one  of  the  best  presidential  addresses  we  ever  had ;  but  a  pre-l 
cedent  had  been  formed,  and  for  that  reason  we  thought  it  best  noti 
to  break  the  rule  so  adopted. 

The  Pke^jdeni — If  I  am  correctly  informed  the  statement  of  the? 
finances  of  the  .'Association  will  hardly  permit  expenditures  that  are] 
not  absolutely  necessary.     I  think  myself  that  the  precedent  had  bet- 
ter be  followed. 

Mr.  Smedberg — May  I  ask  one  question?  Will  not  that  same  ol>- 
jection  hold  good  with  every  paper  that  has  been  read  before  our 
Association?  To  my  mind,  the  paper  is  of  importance;  it  is  full  of 
instruction,  and  it  as  valuable  to  any  of  us  as  gas  men  as  any  purely 
technical  paper.  I  think  we  can  better  do  without  the  printing  of' 
every  other  paper  rather  thau  omit  the  printing  of  this. 

Mr.  JtLNKiNtv^It  is  not  intended  to  exclude  the  President's  address 
from  our  list  of  jiapers.      It  would  be  impossible  to  get  that  in  amongj 
this  list  for  this  year.     It  would  be  jiuhlished  with  the  entire  jiroceed-^ 
ings   in  the  Ameruan    Gas    Ltghi  Journal^  and  so  filed  away,      I 
doubt  if  very  many  of  the  members  will  take  this  and  file  it  away,  but 
they  will  fi  le  a  way  t  he  ^^Z  m  erica  n  Gas  L  igh  t  Jour  n  a  /.      \V  h  i  1  e  I  s  hou  Id 
be  very  much  pleased  to  see  the  address  published  and  sent  out  and^ 
utilized  by  our  Board  of  Directors^  yet  I  think  I  agree  with  the  Com- 
mittee that  it  is  more  money  than  we  can  afford  to  spend  at  this  time. 

The  President — ^The  original  motion  is  the  acceptance  of  this  re- 
port.    Those  in  favor  of  its  acceptance^ — 

Mr.  L'^nshen' — ^I  wish  to  ask  right  here  whether  or  not  my  amend- 
ment does  not  come  before  the  original  motion. 

The  President — Mr.  Lansden's  motion,  I  think,  was  not  seconded* 

Mr.  Lansden^ — It  was  seconded.     I  made  it  as  an  amendment  to 
the  report. 

The  President — ^Pleasc  state  the  amendment  again. 
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Mr.  Lanedex — It  was  an  amendment  to  the  teport,  as  I  intended  to 

>ffer  it,  that  500  copies  of  the  President's  address  be  printed  and  a 

copy  sent  to  each  member.     It  was  for  that  very  reason  that  I  wanted 

get  it  before  the  Directors  of  several  companies,  and  in  that  way 

Bt  them  see  it.     I  know  that  each  superintendent  would  refer  it  to  the 

Mrectors. 

The  P resident — I  will  put  Mr.  Lansden's  motion  as  an  amend* 

aent  to  the  original  motion,  that  500  copies  of  this  report  be  printed 

id  distributed.     Those  in  favor  of  the  motion,  and  I  hope  they  will 

not  be  many,  will  please  stand  up,     (The  amendment  was  carried,  as 

twas  also  the  original  motion.) 

The  President — The  report  of  the  Board  of  Directors  recommends 
[that  a  committee  of  five  be  appointed  to  consider  a  revision  of  the 
-I^ws,  to  report  at  the  next  annual  meeting.     How  do  you  want 
_  :  committee  appointed  ? 

On  motion,  the  President  appointed  the  following  Committee  to  re- 
the  By-Laws,  in  accordance   with  the  recommendation  of  the 
3oard  of  Directors;     Messrs.  A.  W.  Littleton,  Cleorge  G.  Ramsdell, 
E.  Chollar,  E.  H.  Jenkins  and  James  Somerville. 

RESPONSES  FROM  OFFICERS-ELECn 

Mr.  How\r[> — ^I  think  we  would  all  like  to  hear  from  our  newly- 
fleeted  President,  Mr.  Chollar* 

Mr.  Chollak— Mr.  President  and  Gentlemen  of  the  Convention: 

fully  appreciate  the  honor  that  you  have  conferred  upon  me  in  elect- 

fing  me  President  of  the  Association.     I  have  sympathy  for  the  Asso- 

riation  in  ihcir  impending  calamity.     In  anticipation  of  some  such 

ction  as  this  1  had  rctjuested  the  President  to  appoint  me  chainnan 

the  Committee,  but  he  did  not  see  fit  to  do  so.  antl  appointed  a 
ind  of  scrub  Committee  (laughter) ;  but  I  accept  the  situation,  and 
entreat  every  member  of  the  Association  to  stand  by  me,  and  that 
every  man  shall  be  at  Chicago  to  help  me  out  of  the  scrape. 

The  President — If  there  are  any  of  the  other  newly-elected  officers 
who  would  like  to  make  a  speech  we  will  be  glad  to  hear  from  them. 
(Cries  of  •  •  Jenkins. ' ' ) 

Mr.  Jenkins — I  will  simply  say  to  you  that  1  thank  the  Association 
for  the  honor  conferred, 

Mr.  Baxter — ^Mr.  President  and  Gentlemen  of  the  Association :  1 
must  thank  you  for  this  unexpected  honor,  and  assure  you  that  1  will 
try  and  fill  the  position  to  the  best  of  my  abibty. 

Mr.  Lin l ETON — 1  will  make  my  speech  about  as  short  as  possible. 
I  thank  you  for  the  honor  conferred,  and  I  will  continue  to  do  in  the 
future  as  1  have  in  the  past^ — try  and  fill  the  position  to  the  best  of 
my  abiUty. 

The  President  announced  that  the  next  business  would  be  the  read- 
ing of  the  paper  on 
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THE  CONSTRUCTION  AND  OPERATION  OF    HALF-DEPTK! 
REGENERATIVE    FURNACES    FOR  FIRING 

WITH  CHEAP  COAL. 
by  Mr.  W.   H.  Odiome,  of  Springfield^  Ills.     The  author  read  as 
follows : 

Mr.  President  and  GenUetnen  of  the  AV*estern  Gas  Association 
My  experience  with  the  construction  and  operation  of  semi-regenera' 
tive  benches  constructed  for  firing  with  cheap  soft  coal  dates  from  the 
summer  of  1889,  when  we  contracted  for  and  had  constructed  in  our 
works,  by  the  Parker-Russell  Manufacturing  Company.  3  benches,  of 
6  retorts  each,  known  as  the  half-depth,  semi-regenerative  bench. 
They  are  built  with  large  fines  and  fire  boxes  for  the  purpose  of  burn- 
ing coal  as  a  fuel.  These  benches  consist  of  arches  12  feet  high,  7 
feet  8  inches  wide,  and  9  feet  4  inches  deep,  and  are  fitted  with 
retorts,  each  15  by  26  inches,  and  9  feet  long.  The  furnace  is  coO' 
structed  with  primary  and  supplenientar)-  air  fines,  running  from  thd 
front,  back  and  then  returning,  with  openings  into  the  furnace  from 
the  return  flue — thus  allowing  the  air  to  become  thoroughly  heated 
before  entering  the  furnace.  The  primary  air  flue  enters  below  and 
the  secondary  above  the  fire,  and  they  are  fitted  with  dampers  in  front 
to  adjust  the  amount  of  air  to  be  admitted.  The  door  in  front  is 
tight  and  held  in  place  by  a  clamp  and  screw.  Each  bench  is  pro*] 
vided  with  an  ash  pan  to  hold  water.  The  heat  from  the  furnace, 
after  passing  up  around  the  retorts,  passes  to  the  front  into  flues  adja* 
cent  to  and  parallel  with  the  air  flues  to  the  stack  above  the  benches, 
each  bench  being  provi<led  with  a  separate  stack,  A  pit  is  constructed 
in  front  of  the  benches,  the  floor  of  which  is  on  a  ievel  with  the  ash- 
pan,  and  is  covered  with  an  iron  floor^  with  a  trap  door  for  entering 
it  for  clinkering,  etc. 

I  commenced  to  fire  ti*'0  of  these  benches  December  6,  1889,  by 
putting  in  the  furnace  a  charge  of  hot  coke  drawn  from  a  neighboring 
retort,  and  then,  from  time  to  time,  adding  some  coal.  The  result 
was  not  what  one  would  wish,  as  the  soot  began  to  gather,  obstructing 
the  draft,  and  in  a  short  time  the  whole  inside  of  the  bench  was  a 
mass  of  soot.  On  the  third  day,  not  gaining  any  headway  with  tl 
heat,  I  concluded  to  use  coke  again.  This  I  did^  and  on  the  fifth 
day  from  starting  had  a  fairly  good  heat  and  the  soot  had  entirely 
disappeared.  After  running  a  few  days  with  coke,  and  adjusting  the 
air  flues,  I  got  a  good  white  heat.  I  then  commenced  to  fire  with 
coal  again,  with  much  better  results^  but  not  satisfactory'.  I  experi- 
mented with  the  air  flues,  and  kept  the  fires  well  clinkered,  but  could 
only  keep  a  red  heat.  Then  I  introduced  a  jet  of  steam  directly  un- 
der the  grate  bars,  and  this  I  found  a  great  help,  keeping  the  cinders 
from  melting  together  and  clinging  to  the  sides  of  the  furnace,  being 
much  easier  to  remove.  It  improved  the  heats  some,  but  they  were 
not  what  I  wished  them  to  be ;  and,  after  experimenting  for  about  5 
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weeks,  1  opened  the  supplementary  air  flues  to  their  full  extent,  and 
fouDd  they  did  much  better  and  continued  to  improve  until  we  had  a 
very  satisfactory  heat.  The  pit  we  found  entirely  too  small — it  ex- 
tended only  6  feet  back  from  the  front  of  the  benches,  and  gave  the 
men  no  room  to  operate  with  suitable  tools  to  remove  the  clinkers 
and  take  out  the  ashes.  VV'e  also  found  it  difficult  to  clean  the  air 
and  smoke  flues  in  so  narrow  a  pit,  showing  the  necessity  for  a  i^ider 
one* 

The  other  bench  1  fired  with  coke  until  I  got  a  good  white  heat, 
and  then  used  coal,  ex|>eriencing  no  trouble.  I  continued  to  use  coal 
from  that  time  on  almost  entirely — occasionally  using  coke  for  a  day 
or  two  at  a  time,  when  the  wind  was  blowing  from  the  south,  as  the 
smoke  was  very  ar^noying  to  the  residents  living  across  the  alley  and 
just  north  of  the  retort  house.  The  coke  would  keep  a  good  heat, 
but  the  stokers  preferred  to  use  coal,  as  it  required  less  attention. 
These  benches  I  used  continuously  for  2  years  and  i  month  to  2 
years  and  4  months,  when  the  last  one  was  let  down.  During  the 
time  the  benches  were  in  use  the  charges  averaged  325  pounds  of 
coal  to  the  retort,  the  length  of  time  the  charge  remained  in  being  4 
hours  and  48  minutes.  Each  bench  will  use  i^  tons  of  coal  per  day 
for  firing,  or  7  bushels  of  coal  for  each  ton  of  coal  carbonized  in  re- 
torts. The  coal  used  in  firing  is  mined  within  i^  miles  of  the  works, 
and  is  a  fairly  good  steam  coal. 

Being  so  well  pleased  with  the  working  of  these  benches  and  the 
results  obtained,  we  decided  to  put  in  six  more  of  the  same  size,  with 
the  express  purpose  of  burning  coal  in  the  furnaces  as  fuel.  Accord- 
ingly, in  March.  189 1,  we  contracted  with  the  Laclede  Firebrick  & 
Manufacturing  Company  of  St.  I^iiis  for  six  benches  of  six  retorts 
each,  known  as  the  Mitchell  bench:  and  to  make  room  for  them  we 
at  once  commenced  to  tear  out  all  the  old  benches,  which  were  of 
three  retorts  each,  plain,  open  setting,  and  a  style  that  had  been  in 
use  for  the  last  twenty-five  years,  and  without  doubt  had  cost  the 
Company  a  great  deal  of  money,  as  they  burned  from  one-half  to  two- 
thirds  of  all  the  coke  produced  to  keep  up  the  heat,  and  required 
much  more  labor  to  the  retort  than  the  benches  now  in  use.  The 
Mitchell  bench  is  made  with  an  arch  7  feet  8  inches  wide  by  9  feet  4 
inches  deep;  the  upright  flues  are  9  by  13  inches,  and  connect  with  a 
chimney  13  by  18  inches  inside,  extending  through  the  roof.  The 
arch  is  filled  with  6  retorts,  15  by  26  inches  and  9  feet  deep,  and  are 
set  with  what  is  known  as  a  self-supporting  setting.  The  fire  box  is 
4  feet  deep,  18  inches  wide,  and  extends  back  4  feet  at  the  top ;  the 
bottom  being  somewhat  shorter,  as  the  back  end  is  made  sloping. 
The  furnace  is  fitted  with  3  step  grates  or  iron  plates,  which  slope 
from  the  firing  door  to  the  grate-bars.  On  the  top  plate  a  small 
stream  of  water  is  admitted,  and  this  drops  from  one  plate  to  the 
other  and  then  into  the  ashpan.    By  this  the  plates  are  kept  cool,  and 
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some  steaiii  is  generated,  which  serves  to  soften  the  clinkers.  The 
fiimare  is  equipped  with  primary  and  supplementary  air  flues«  The 
smoke  flues  are  connected  [rora  top  to  bottom  with  pipe  or  tile,  which 
passes  down  through  the  air  flues,  and  by  this  means  the  air  passing 
into  the  furnace  becomes  intensely  heated  before  entering.  The  front 
of  the  furnace  is  closed  with  a  tightly*fttting  door,  with  clamp  and 
screw  to  fasten  it.  Profiting  by  the  experience  in  working  the  other 
benches,  I  built  a  pit  in  front  lo  feet  wide  and  7  feet  high  in  the 
clear.  This  goes  dow^n  2^  feet  below  the  ashpan  to  the  floor,  w*hich 
enables  the  workmen  to  clinker  and  remuve  the  ashes  much  easier 
than  if  the  floor  w^as  on  a  level  with  the  ashpans.  The  pit  is  covered 
or  floored  with  perforated  cast  iron  plates,  supported  by  railroad  rails, 
and  is  connected  with  the  coke  shed  by  a  tunnel  running  about  30 
feet  through  the  yard,  lo  drawing  the  retorts  the  coke  falls  directly 
into  the  pit  and  is  caught  in  iron  barrows,  and  is  then  removed  to  the 
coke  shed.  On  the  Sth  day  of  September  we  commenced  to  fire  the 
first  of  these  benches*  being  careful  to  use  coke  for  firing  until  we 
had  obtained  a  good  white  heat,  then  using  coal  with  very  satisfactory 
results.  I  soon  found  pea  coal  would  burn  as  well  as  lum[>,  and, 
being  much  cheaper,  I  used  that  for  some  time;  but  later  on  1  found 
that  coal  dirt  or  slack  would  give  just  as  good  results  with  very  little 
more  labor— all  it  required  being  to  stir  it  up  with  a  bar  two  or  three 
times  between  firing.  This  slack  we  now  use  entirely •  It  costs 
nothing  but  the  hauling — i^  cents  per  bushel — and  costs  on  an  aver- 
age 60  cents  a  day  per  bench.  On  the  whole,  I  can  say  that  we  are 
well  pleased  with  the  results  obtained  with  these  benches,  and  I  am  sure 
they  have  resulted  in  a  large  saving  to  us  since  their  introduction* 

DISCUSSION. 

The  PRESiuENT^Gentlemen,  the  paper  is  before  you  for  discus- 
sion, and  we  would  be  glad  to  hear  from  a  large  number. 

Mr.  J  as.  \\\  DvsHAR — The  results  obtained  by  Mr.  Odiorne  in  the 
consumption  of  coal  are  certainly  wonderful.  I  desire  to  ask  him  if 
he  is  certain  he  is  correct  in  his  estimate  that  i^  tons  of  slack  coal, 
or  pea  coal,  does  the  work.  I  also  desire  to  know  the  yield  per  re- 
tort and  per  pound,  and  the  kind  of  coal  he  uses. 

Mu.  OiuoRXF. — We  use  slack  coal,  and  have  right  along»  and 
that  is  about  an  average.  Some  days  when  we  charge  heavier  we 
bum  probably  a  little  more,  and  other  days  we  bum  less.  The  yield 
per  retort  is  rather  a  difficult  question  to  answer,  inasmuch  as  some- 
limes  we  use  half  Pittsburgh  coal  and  ha!f  native;  the  latter  is  a  very 
inferior  coal.  Sometimes  it  is  tnore  than  half  one  way,  and  less  the 
other.  However,  when  we  are  using  Pittsburgh  coal  altogether  we 
get  abotit  8,000  to  9,000  feet,  according  to  the  size  of  the  charges  per 
retort.  The  yield  per  pound  of  Pittsburgh  coal  through  the  month  is 
a  little  difficult  to  get  at,  inasmuch  as  we  use  cannel  coal  for  an  en- 
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richer,  the  cannel  coal  being  put  into  separate  retorts,  and  the  gas, 
of  course,  goes  altogether  with  the  native  coal,  too.  We  have  used 
at  times  all  Pittsburgh  coal  and  with  very  little  cannel,  and  we  then 
have  a  yield  of  4.75  feet  per  pound.  With  our  native  coal  the  make 
runs  about  3.25  feet  per  pound. 

Mr.  Tracv — As  Mr.  Odiome  states  he  has  torn  out  one  of  those 
furnaces.  I  would  like  to  find  out  how  he  found  the  furnaces.  Those 
benches  cost  considerable  money  to  put  in — I  am  running  one  myself, 
but  not  long  enough  to  tear  it  out — and  I  would  like  to  find  out  if  his 
furnace  w^as  fit  to  put  in  another  setting  without  tearing  it  to  pieces. 

Mr,  Odiorne — ^We  had  constructed  at  the  same  time  one  bench 
for  firing  w  ith  coke  on  the  same  side  as  this  bench  for  firing  with 
coal- ,  The  two  south  benches  I  tore  out,  and  was  surprised  to  find 
them  in  such  good  condition*  The  other  two  benches  on  the  other 
or  north  side  of  the  retort  house,  put  in  at  the  same  time,  I  left  in.  1 
ara  going  to  fix  up  the  front  a  little  bit,  as  it  is  somewhat  worn,  and 
tise  them  again.  The  retorts  look  very  wetl^  and  I  think  they  will  run 
me,  anjn^-ay  through  another  winter, 

Mr.  Tracy — T>o  you  think  your  furnaces  will  wear  out  several  set- 

htings  of  retorts  ? 

Mr.  Odiorkk — I  do  not  know  that  I  can  say  that.  The  furnaces 
ire  very  good  and  the  retorts  are  very  good,  and  I  am  going  to  use 

^the  whole  thing  by  p>atching  up  the  front  again. 

Mr.  J.  \V.  Mirk  HOCK — ^My  experience  with  coal  fire  benches  is  a 

Liittle  older  than  that  of  Mr*  Odiorne.  In  1S88,  while  Sperintendent 
yi  the  Htmtsville  (Ala/)  works,  I  had  put  in.  by  the  Laclede  Fire 
^rick  Company,  two  Mitchell  benches  of  5's,  which  were  still  running 
adsfactorily  when  I  left  there.  In  1S90  I  had  two  Mitchell  benches 
5f  6*s  put  in  the  Ottawa  (nis.)  works,  and  have  been  running  one  or 

rboth  constantly  since  then*  I  use  nothing  but  slack  coal  for  the  fur- 
naces and  find  that  I  can  get  any  heat  I  want.  Before  working  the 
Mitchell  bench  we  could  not  get  a  better  yield  than  about  3.20 
cubic  feet  per  pound  of  Streator  (Ills.)  coal,  and  our  >ield  with  the 

'Mitchell  bench,  with  the  same  coal,  is  about  4.10.  Our  retorts  are 
14  inches  by  24  inches  by  9  feet*  and  our  highest  make  per  bench  in 
24  hours  was  a  little  over  53,000  cubic  feet,  with  Pittsburgh  coal.  I 
have  a  statement  of  this  monthly  make,  showing  results  of  one  bench, 
to  the  T7th  of  May,  and  rpiautity  of  slack  used  in  the  furnace.  We 
do  not  rc(|uire  more  gas  at  present,  or  I  could  show  better  results,  as 
I  have  made  as  high  as  43,000  cubic  feet  with  the  same  coal  in  24 
hours  on  this  bench.  The  statement  for  the  first  17  days  of  May  is  as 
follows : 
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Coal,  Fael  Coal,  Meter  Amount  Yield. 

Dale.                                      Lbi.  Lbi,  StatetDent.  Oaa  Made.  Per  Lb. 

2.910,300 

May  1 7,800  3,390  2.942,600  31,300  4.14 

**     2 8,250  3t3»o  2,978,200  35,600  4.31 

"     3 S,8oo  3,550  3,017.000  38,800  4*42 

,,         r  Yough  ...   3.100 1  , 

nStreator..    6,250)  ^'530  3.056,200  39.^00  4^0 

'*     5 S,8oo         3.690       3^o94t300       38.100       4.33 

*'     6- 9i35o         3^275       3,132,400       38,100       4.07 

"  HstSar'::  6:650}  ^*^^^  3,^69,400  37.000  4*93 

**  8 8,Soo  3,250  3,204.400  35.000  3.97 

**  9 8,800  3,250  3,240,200  35.800  •  4.06 

**  10 8,300  3,225  3,274,900  33,700  4.06 

''  II -• 8,250  3^150  3,308.500  33.600  4.07 

**  13 8,250     3.360    3.346.300    37-800    4.58 

"  13. ..-  6,050    2,710   3,371,100   24,800   4.09 

''  14 •- 9^400   3,210   3,408,600  37*500   3,97 

*'    15    -- 9^500         3*295       3^446.600       38,000       4.00 

"   16 9,500         3,190       3.481.500       34.900       3^58 

**    17 '■••    7'<550         2.975       3.51 1.800       30,300       3.96 

One  of  the  two  benches  in  Huntsville  had  been  running  19  months 
when  I  left  there.  We  ran  two  benches  during  the  winter,  and  let 
one  down  in  the  spring;  and,  so  far  as  the  setting  is  concerned,  it  is 
perfectly  good.  I  may  say  that  I  think  the  setting  is  good  for  one  or 
two  more  seasons,  I  started  the  bench  on  the  7th  of  March,  1891, 
and  I  have  had  no  bother  whatever  with  soot  or  the  stopping  of  flues* 
I  fired  the  first  day  and  a  half  with  coke,  but  from  that  on  used  coal. 
1  fire  with  Streator  slack — and  it  is  nothing  but  slack.  Its  costs  95 
cents  per  ton. 

Mr.  Geo,  Treauwav  Thompson — We  are  running  at  present  30 
benches  of  5's,  fired  by  the  Mitchell  furnace,  of  the  same  construction 
described,  and  have  contracted  for  10  benches  of  6's  in  addition,  for 
which  we  are  now  tearing  out  the  settings  in  the  present  arches  and 
preparing  for  new  settings.  Our  experience  in  the  use  of  the  coal  for 
firing  has  been  that,  on  the  average,  about  1,350  pounds  of  Illinois 
nut  coal  will  be  required  to  do  the  work  of  1,000  pounds  of  Pittsburgfh 
gas  coke.  The  Illinois  nut  coal  we  get  delivered  at  our  works  at  Si.  10 
a  ton,  and  the  coke  costs  us  6J^  cents  per  bushel  of  36  pounds,  A 
comparison  on  that  basis  would  be  1 1.75  for  the  coke  as  against  75 
cents  for  the  coal.  That  is  about  an  average  comparison.  We  have 
had  some  difficulty  with  the  stoppage  of  flues  from  soot,  but  it  has 
not  been  a  difficulty  which  has  given  us  any  considerable  trouble  to 
overcome.  About  once  every  week  we  will  change  for  a  few  hours 
from  coal  to  coke  in  our  furnaces,  and  that  of  itself  is  sufficient  to 
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clear  the  flues  from  soot.  We  have  also  an  attachment  of  steam  pipes 
along  the  range  of  benches,  with  which,  by  the  use  of  a  long  iron 
pipe,  bent  at  the  end,  we  can  blow  out  the  '"organ  pipes/'  as  Mr. 
Dell  has  called  them — the  pipes  which  carry  the  waste  gases— and  in 
that  way  keep  them  clear.  No  difficulty  whatever  is  attendant  upon 
the  working  of  these  benches,  and  their  success  is  unquestionable, 

Mr.  Dunbar — I  would  like  to  ask  Mr.  Thompson  what  he  usually 
obtains  per  retort,  and  whether  his  heat  is  as  high  with  the  slack  coal 
as  when  working  with  coke. 

Mr.  Thompson — We  are  not  now  employing  the  slack  coal  but  are 
using  nut  coal,  which  is  a  first-class  steam  coal*  The  heats  are  higher 
than  they  were  when  using  free  fire  furnaces,  but  no  higher  than  they 
would  be  with  coke  in  the  same  furnace*  Our  retorts  are  very  much 
smaller  than  those  which  Mr.  Odiome  employs.  Ours  are  14  inches 
by  22  inches  by  8  feet,  j  inches — quite  small  retorts.  We  charge 
from  290  to  300  pounds  per  retort.  Our  yield  will  vary  from  5  feet 
to  5.20  feet.  That  is.  we  employ  oil  for  enriching  our  gas.  The  yield 
per  retort  will  figure  from  8,000  to  9,000  feet  per  day,  and  sometimes 
a  little  higher. 

Mr.  Lynx — I  have  had  some  little  experience  with  the  Mitchell 
bench.  We  ran  then  at  Evansville  for  almost  two  years.  We  obtained 
results  which  I  sup]X)se  are  about  the  best  ever  obtained  by  any 
Mitchell  bench  run  at  that  time.  We  used  on  an  average  2,500 
pounds  of  coal  per  bench  in  24  hours  to  do  the  work,  carbonizing  a 
weight  of  coal  that  required  60  bushels  of  coke  in  the  ordinary  bridge 
wall  setting.  This  coke  was  worth  7  cents  a  bushel,  representing  a 
saving  of  ^4.20.  The  coal  that  we  used  to  fire  the  benches  with  was 
a  native  coal  from  Indiana,  costing  $1  a  ton,  laid  down  in  the  works. 
This  would  make  the  coal  cost  $1.25,  showing  a  saving  for  the  coal 
over  the  coke  of  $2.95  per  diem.  I  carbonized  2,200  pounds  of  coal 
in  six  retorts  every  four  hours.  My  retorts  were  extra  large — they 
were  17  inches  by  30  inches,  by  10  feet  long,  in  the  clear,  and  my 
average  yield  with  Voughiogheny  coal  was  about  4.80.  VV^e  never 
tried  to  get  more  than  4.80  out  of  that  coal.  We  were  using  no 
enricher  at  that  time, and  when  you  get  over  4.80  out  of  the  coal  you 
reduce  your  candle  power  accordingly. 

Mr.  Dunbar— I  wish  to  ask  Mr.  Odiome  the  appearance  of  his 
furnace  when  he  is  burning  the  slack.  Does  he  have  an  intense  heat 
in  the  furnace  or  simply  a  small  heat  and  generate  the  carbonic  oxide 
and  burn  that  by  his  secondary  air?  ^Vhen  you  open  your  fire  door 
what  is  the  appearance  of  the  heat  in  the  furnace? 

Mr.  Odiorne — If  the  fire  is  left  in  there  for  about  an  hour  it  is 
very  hot. 

Mr.  Dunbar — I  have  reference  to  the  pea  coal  itself.  Docs  that 
get  very  hot? 

Mr.  Odiorne — It  gets  very  hot  at  the  back  end  of  the  furnace,  but 
not  in  front, 
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Mr.  Tracv — I  have  been  using  nut  coaJ  and  find  I  get  a  better  heat 
with  that  at  90  cents  a  ton  than  I  do  from  coke. 

Mr.  Thompson — Mr*  Lynn  speaks  of  60  bushels  of  coke  to  do  the 
work  of  2 1 500  pounds  of  coaL      How  many  pounds  per  bushel? 

Mk,  Lynn — Forty  pounds, 

Mr.  Jenkins — Yon  do  not  consume  all  your  snfioke? 

Mr.  Odiorne— That  is  a  fact;  no,  sir. 

Mr.  Jenkins — Does  it  make  a  very  bad  nuisance  to  your  neighbors, 
if  the  wind  is  in  their  direction  ? 

Mr.  Odiorne — Yes;  the  smoke  rolls  out  in  large  volumes  for  8  or 
10  minutes  after  firing.     From  that  on  we  get  very  litUe  smoke. 

Mr.  Jenkins— Just  at  the  first  of  the  firing? 

Mr.  Odiorne — Yes. 

Mr.  Jenkins — I  wonder  if  you  could  not  consume  your  smoke?  I 
do  not  get  very  cheap  coal.  Right  opposite  our  works  is  a  large 
boarding-house  sheltering  about  forty  persons,  and  if  the  smoke  should 
happen  to  go  over  there  I  imagine  I  would  hear  from  them, 

Mr.  Oi>iorne — It  takes  about  five  minutes  to  do  ourcUnkering.  We 
clinker,  however^  four  limes  a  day.  We  take  out  the  ashes  four  times 
a  day  and  do  the  clinkering  without  using  supplementary  bars.  The 
coal  cokes  together  and  forms  a  bridge  in  the  furnace,  and  we  pull 
out  all  the  old  ashes  and  clinkers;  it  comes  out  easily. 

Mr.  Dcnbar — Do  you  find  the  Mitchell  bench  to  be  adapted  for 
the  use  of  pea  coal ;   that  is  for  tiring? 

Mr.  Odiorne — I  find  ver>'  little  difference  in  using  pea  coal  or 
slack.  This  slack  is  very  tine — as  fine  as  wheat  or  finer.  In  using 
either  pea  coaJ  or  nut  coal,  or  even  large  coal,  you  can  sec  very  little 
difference.  Our  men  would  just  as  soon  fire  with  slack  as  with  any- 
thing else. 

Mr,  Lvnn — ^This  seems  to  be  a  paper  gotten  up  for  the  Mitchell 
benches.  Now,  Mr»  Odiorne  has  used  the  Parker-Russell  half-depth 
regenerative  bench,  and  1  would  like  to  ask  him  the  comparative  re- 
sults obtained  from  the  two  furnaces.  When  be  put  in  the  Mitchell 
benches  I  gave  him  my  experience  and  he  gave  me  his,  at  that  time* 
and  I  would  like  to  have  bis  experience  in  comparing  the  two 
benches. 

Mr,  Odiorne — I  was  so  well  pleased  with  the  Parker-Russell  benches 
that  it  was  a  matter  of  dollars  and  cents  with  me  when  I  contracted 
for  more  benches,  and  have  since  contracted  for  four  benches  of  the 
Parker-Russell  pattern. 

Mk.  OwvNN — I  would  like  to  ask  Mr.  Odiorne  how  he  clinkers 
when  he  uses  coke  for  firing  these  benches, 

Mr.  Odiorne — Four  times  in  24  hours;  the  same  time.  Wc  do 
not  take  all  our  fire  out,  you  understand ;  we  simply  take  all  the  ashes 
and  loose  clinkers  out. 

Mr.  Tr^cv — I  clinker  every  other  day,  but  I  do  not  put  my  men 
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down  in  that  pit  only  every  other  day.  We  shake  it  up  and  take  the 
ashes  oiut.  I  find  no  trouble  on  the  daj's  we  do  not  touch  it  at  all — 
just  shake  it  up ;  and  on  those  days  we  have  had  the  best  heat  and 
make  the  most  gas,     (laughter,) 

The  President — ^\\'hy  don*t  you  let  it  alone  altogether? 

Mr.  Odiorne — ^It  is  a  fact  that  the  oftener  you  clinker,  provided 
you  remove  a  good  mass  of  the  fire^  of  course  your  heat  goes  down. 
In  our  method  of  clinkering  I  do  it  very  quickly :  as  I  say,  it  does 
not  take  more  than  five  minutes.  The  furnace  is  up  so  high  from  the 
floor  of  the  pit  that  a  man  can  work  very  rapidly.  It  takes  him  a 
very  short  time,  and  consequently  we  do  not  lose  the  heat  we  would 
if  we  pulled  everything  out — ^both  clinkers  and  heated  fuel. 

The  President — I  understand  that  Mr.  Printz  has  had  some  expe- 
rience in  clinkering,  and  we  would  like  to  bear  from  htm, 

Mr.  Printz — I  cannot  say  that  I  have  had  a  very  large  experience 
in  clinkering.  for  we  only  clinker  once  in  about  4  to  6  months,  and 
then  we  only  clinker  so  as  to  not  forget  how.  (Laughter.)  I  ivas 
going  to  ask  Mr.  Odiorne  how  often  it  is  necessary  to  fire  the  furnaces 
with  coal?  x\nd  I  want  to  ask  the  same  question  that  was  asked  a 
few  minutes  ago  in  regard  to  the  smoke  nuisaDce.  He  says  that  the 
smoke  rolls  out  considerably  for  a  short  time,  and  after  that  but  bttle. 
What  is  this  that  he  speaks  of  as  not  much?  Is  it  just  a  little  blue 
smoke  that  vvottld  not  give  any  trouble,  or  would  it  be  something  that 
would  be  complained  of  on  the  part  of  the  neighbors? 

Mr.  Odiorne — In  answer  to  the  stnoke  nuisance  question,  I  will 
say  that,  in  probably  15  or  20  minutes  after  firing,  if  you  look  up  to 
the  top  of  the  stack  you  can  see  hardly  anything  coming  out  at  all. 
Vou  can  see  the  heat  radiating,  but  no  smoke, 

Mr.  Printz — How  often  do  you  have  to  fire? 

Mr.  Oiuorne — We  fire  once  an  hour.  When  we  fire  we  just  take 
a  bar  and  run  through  the  slack  to  loosen  it  up.  If  we  want  a  little 
more  heat,  in  burning  off  large  charges,  we  shake  that  up  two,  or 
possibly  three  times  between  fires  in  order  to  let  it  burn  a  little  more 
freely. 

Mr.  Dunbar — What  are  the  dimensions  of  the  furnace? 

Mr.  Or>ioR\E — Four  feet  deep  and  18  inches  wide  at  the  grate 
l>ars.     It  slopes  back  at  the  rear  end, 

Mr.  Lynn — ^Are  not  your  furnaces  18  inches  wide  only  at  the  grate 
bars,  and  do  they  not  slope  after  passing  the  grate  bars? 

Mr,  Odiorne — ^Ves;  it  is  18  inches  at  the  grate  bars,  and  widens 
to  34  inches. 

Mr,  G\%tnn — I  would  like  to  ask  Mr.  Odiorne  if  it  is  uncomfortably 
hot  in  clinkering  with  the  furnace? 

Mr,  Odiorne — When  we  constructed  these  benches  the  men  com- 
plained that  they  would  be  too  hot,  but  they  found  that  section  to  be 
one  of  the  coolest  places  about  the  retort  house,  from  the  circulation 


108 


of  air  about  there.    It  is  not  at  all  hot,  and  they  do  Dot  complain  at  all. 

Mr.  Gwymn — I  think  it  would  be  well  enough  for  the  makers  and 
constructors  of  these  furnaces  to  adopt*  if  possible,  some  method  of 
firing  them,  perhaps  similar  in  construction  to  the  Roney  mechanical 
stokers*  in  order  to  get  rid  of  this  smoke. 

Mr.  Highlands — ^One  matter  that  has  not  been  touched  upon  very 
much  in  this  discussion — this  has  been  to  me  a  most  interesting  dis- 
cussion, and  one  of  ray  reasons  for  coming  was  to  listen  to  it — is  in 
regard  to  the  Streator  coal.  V\'hat  do  you  do  with  the  coke?  Is  it 
worth  anything?  How  do  you  obtain  the  candle  power?  and  what 
illnmirjating  power  does  it  give  your  gas? 

Mr.  Mltrduck — Our  candle  power  was  from  i8  to  i8J  candles. 

Mr,  Highlands — Is  the  Streator  coke  a  hard,  firm  coke  as  it  comes 
out? 

Mr.  Murdock — It  is  certainly  quite  as  hard  as  that  from  Youghio- 
gheny  coal.     It  is  good  coal, 

Mr.  Highlands — Does  it  yield  a  coke  good  enough  to  fire  the  fur- 
nace with? 

Mr.  MiTRDOCK — Yes;  we  used  it  to  fire  wnth  altogether  before  we 
put  in  the  Mitchell  furnace. 

Mr.  Highlands — Do  you  use  any  enricher? 

Mr.  Murdock — No;  our  Streator  coal  will  make  a  richer  gas  than 
the  Voughiogheny  coal. 

Mr.  HiGHLAXt»-s — A  year  ago  I  abandoned  the  use  of  coal  gas  and 
put  in  a  water  gas  process,  but  since  the  increase  iji  price  of  hard 
coal,  we  little  fellows  in  the  west  feel  like  turning  to  something  else, 
in  case  of  an  emergency  at  least ;  and  for  that  reason  I  hope  this  dis- 
cussion will  not  close  until  the  matter  is  a  little  better  ventilated. 

Mr.  Thlimpson — The  gentleman  from  Ottawa*  Ills,^  said  he  made 
something  over  4.20  per  pound. 

Mr.  Murdock^ — Yes. 

Mr.  Thompson — ^Of  i8i  candles? 

Mr.  Murdoch — I  might  better  say  17  to  i8j^  candles. 

Mr,  Thompson — By  what  photometer  was  that  measured? 

Mr.  Murdock — By  the  Jones'  jet,     (Laughter.) 

The  President — ^I  used  some  Streator  coal,  and  on  a  very  careful 
test  found  the  gas  to  be  fully  18-candle  power.  The  yield  was  small; 
I  think,  about  4.50  or  4,60, 

Mr.  Thompson — In  handling  our  furnaces,  while  we  clinker  twice 
in  24  hours,  we  remove  the  ashes  and  generally  slightly  shake  up  or 
clean  the  fire  six  times  altogether.  Our  retort  house  is  of  the  stage 
floor  pattern,  and  the  furnaces  are  handled  from  a  staging  or  carriage 
running  a  height  uf  some  8  feet  above  the  cellar  floor,  or  some  6  feet 
beneath  the  stage  ^oor — the  level  of  the  charging  floor.  One  man 
will  attend  to  10  furnaces,  doing  the  work  of  clinkering  and  adjusting 
the  water  and  air  ports ^  when  necessary,  the  firings  however,  being 
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done  from  above.     We  fire  about  once  an  hour,  as  Mr.  Odiome  does. 

Mr.  F.  M.  Do  an — ^As  I  understand  you,  Mr.  President,  you  stated 
a  moment  ago  that  you  had  used  the  Streator  coal.  What  was  your 
yield  per  pound? 

The  President — I  don't  remember  exactly,  but  think  it  was  about 
4.5O' 

Mr.  r>OAN — ^That  is  certainly  remarkable. 

The  President — It  was  supposed  to  be  the  best  quality  of  Streator 
coal.  The  coke  we  considered  poor;  so  poor,  in  fact,  that  we  would 
not  think  of  using  any  more  of  the  coal. 

Mr.  Gwynn — Mr.  Odiome  speaks  of  enriching  with  cannel  coal. 
Did  you  ever  try  to  bum  the  cannel  coal  coke  in  your  furnace? 

Mr.  OuiORNE — ^Ves ;  I  have  burned  it  in  the  tumace — sometimes 
when  we  ran  short  of  slack  we  used  it,  and  it  went  very  well.  The 
most  of  the  time  we  used  the  coke  from  the  cannel  coal  under  our 
boilers,  and  the  men  liked  to  use  it.     It  makes  a  slow  fire. 

Mr.  Gwvnn^ — Did  you  notice  that  it  made  any  increase  in  the 
clinkers  when  you  used  it  in  the  furnace? 

Mr.  Odiorne— Yes;  it  did* 

The  President — I  would  answer  the  gentiemanVs  question  a  Httle 
further  concerning  the  coke.  U'e  could  not  keep  up  the  heat  by  car- 
bonizing the  Streator  coal  with  its  own  coke.  We  had  to  charge,  in  a 
portion  of  our  works,  Pennsylvania  coal  in  order  to  get  coke  to  keep 
up  the  heats  to  the  point  of  burning  off  the  Streator  coal. 

Mr.  Dell — There  has  been  a  great  deal  said  about  this  Mitchell 
bench,  and  I  hope  you  will  pardon  me  for  making  a  remark  in  con- 
nection with  it.  This  firing  with  coal  seems  to  be  looked  upon  as  a 
new  thing.  It  is  not  new,  however,  for  Mr.  Mitchell  has  used  it  for 
about  10  years  at  his  works »  % 

Mr.  Lansden—  1  move  a  vote  of  thanks  to  Mr.  Odiome  for  his  ex- 
cellent paper. 

The  President — 1  think  Mr.  Odiome  may  consider  himself  duly 
thanked  without  putting  the  question.  We  will  now  listen  to  the 
paper  by  Mr.  A,  E.  Forstall  of  Newark,  N.  J.,  on 

THE  ORIGIN  OF  COAL  AND  PETROLEUM. 

As  Mr.  Forstall  was  not  able  to  be  with  us  Mr.  Ramsdell  has  very 
kindly  consented  to  read  the  paper,     Mr.  Ramsdell  read  as  follows: 

The  average  gas  engineer  finds  his  time  so  fully  taken  up  by  the 
routine  of  his  position,  or  by  investigations  bearing  direcdy  upon  the 
improvement  of  the  processes  with  which  he  had  to  deal,  that  he  has 
little  leisure  for  original  research  in  outside  fields,  WheUr  therefore, 
the  wisdom  of  the  **  powers  that  be  **  in  the  Western  Association  as- 
signs such  a  subject  as  this  for  a  paper,  there  surely  can  be  no  expec- 
tation of  the  development  of  any  new  and  startling  facts  or  theories. 
The  idea  must  rather  be  to  obtain  a  summary  of  facts  and  theories 
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already  known  to  and  advanced  by  geologists,  with  a  brief,  succint, 
statement  of  the  arguments  for  and  against  these  various  beliefs.  It 
is  from  this  standpoint  that  what  follows  has  been  written. 

Geology  is,  from  the  nature  of  things,  an  indefinite  science,  in  so 
far  as  it  deals  with  the  eariicr  periods  of  the  earth*s  existence. 
Studying  the  effects  produced  by  natural  forces  at  the  present  day,  it 
reasons  that  the  past  similar  effects  argue  the  operation  of  the  same 
forces.  But  even  the  record  of  these  effects  as  contained  in  the  por- 
tions of  the  earth's  crust  explored  by  the  geologist  is  very  incomplete* 
many  gaps  being  left  to  be  filled  in  by  deduction,  always  liable  to 
error*  Any  moment  may  bring  forth  some  new  fact,  upsetting  pre- 
conceived ideas  and  compelling  a  remodeling  of  theories.  However, 
the  theory  as  to  the  formation  of  coal  now  generally  held  is  appar- 
ently as  firmly  founded  as  any  geological  speculation,  and  will  prob- 
ably never  have  to  be  materially  altered.  That  in  regard  to  petroleum 
is  not  so  certain,  but  accounting  satisfactorily  for  all  the  facts  as  known, 
must  be  accepted  until  some  new  and  irreconcilable  discovery  is 
made. 

Let  us  take  up  coal  first.  Almost  all  the  coal  known  to  and  worked 
by  man  dates  from  the  CarlKmiferous  Age  division  of  the  Paleozoic 
Period,  taking  its  name  from  the  extent  of  its  coal  formations,  and 
itself  capable  of  sub-division  into  three  minor  periods;  the  Sub-Car- 
boniferous, the  Carboniferous  proper  and  the  Permian.  It  is  in  the 
measures  of  the  second  of  these  subdivisions  that  coal  is  principally 
found,  in  seams  varvnng  from  a  fraction  of  an  inch  to  40  or  50  feet  in 
thickness.  Under  each  coal  seam  is  a  bed  of  fire-clay;  above  it  a 
covering  of  black  bituminous  slate.  A  pure,  simple  seam  is  rarely 
more  than  8  to  10  feet  thick,  the  mammoth  scams  being  formed  by 
the  running  together  of  several  seams  through  the  thinning  out  of  the 
intermediate  strata,  which  are  still  to  be  found  in  very  thin  layers 
through  these  seams.  Between  the  seams,  with  their  accompanying 
clays  and  black  slate,  are  layers  of  sand  and  lime  stones,  A  sectioaj 
through  the  coal-measures  shows  a  number  of  seams  of  coal,  in  some 
cases  as  many  as  50  or  60,  of  various  thicknesses  and  degrees  of- 
purity,  separated  from  each  other  by  intervening  strata  of  sandstone 
and  limestone.  The  vegetable  origin  of  coal  is  no  longer  considered 
doubtful,  and  quoting  from  Le  Conte's  **  Elements  of  Geology,*'  we 
have  the  following  as  the  principal  evidence  upon  which  is  based 
present  scientilic  unanimity  of  opinion  on  the  subject: 

*'  Firsf.— The  remains  of  an  extinct  vegetation  are  found  in  abund- 
ance in  immediate  connection  with  the  coal  seams,  stumps  and  roots 
in  the  under  clay  and  leaves  and  stems  in  the  black  slate  in  contact 
with  the  seam,  and  even  imbedded  in  the  seam  itself, 

^^  Second — These  vegetable  remains  are  not  only  associated  with 
the  seam,  but  have  often  themselves  become  coal,  though  still  re- 
taining their  original  form  and  structure. 
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'*  Third, — Not  only  these  easily  recognizable  imbedded  fragments, 
but  the  imbedding  substance  also,  the  whole  coal  seam,  ev^en  the  most 
structureless  portions  and  the  hardest  varieties,  such  as  anthracite, 
when  carefully  prepared  in  a  suitable  manner  and  examined  with  the 
microscope,  show  vegetable  celli?  with  characteristic  markings* 

^^ Fourth, — A  perfect  gradation  may  be  traced  from  wood  or  peat 
on  the  one  hand,  through  brown  coal»  lignite  and  bituminous  coal,  to 
the  most  structureless  anthracite  and  graphite  on  the  other,  showing 
that  these  are  all  different  terms  of  the  same  series.  In  chemical 
composition,  too^  the  same  series  may  be  traced. 

^^ Fifth. — The  best  and  most  structureless  peat,  by  hydraulic  pres- 
sure, may  be  made  into  a  substance  having  many  of  the  qualities  and 
uses  of  coal/* 

These  are,  in  brief,  the  main  reasons  for  the  belief  in  the  vegetable 
origin  of  coaL  W'orking  on  thi:i  hy[)Othesis,  how  can  we  account  for 
the  different  varieties  of  coal,  classified  according  to  their  elementary 
composition ;  that  is,  according  to  the  relative  amounts  of  carbon, 
hydrogen  and  oxygen  contained  in  them,  these  being  the  three 
elements  forming  a  pure  coal?  The  substance  that  makes  up  the 
mass  of  the  cell  membranes  of  all  plants  is  called  Cellulose,  and  has  a 
composition  denoted  by  the  chemical  formula,  dwHaoOj;,,  signifying 
that  each  molecule  is  formed  of  18  atoms  of  carbon,  30  atoms  of 
bihydrogen  and  15  atoms  of  oxygen*  When  vegetable  matter  is  pro- 
cted  from  contact  with  air,  as  it  may  be  by  being  covered  with  water, 
[lud,  or  a  growth  of  fresh  vegetation  above  it,  a  slow  decomposition 
ikes  place  by  mutual  reactions  among  its  own  elements.  Carbon 
anites  with  hydrogen  to  form  marsh  gas»  CH^;  also  with  oxygen, 
•forming  carbonic  acid,  CO2,  while  hydrogen  and  oxygen  unite,  pro- 
iucing  water,  H^O.  These  reactions  are  proved  to  take  place  by  the 
continual  giving  off  of  marsh  gas  and  carbonic  acid  from  the  coal  in 
Jmines,  these  two  gases  being  the  fire-damp  and  choke-damp,  so 
ireaded  by  miners.  Analysis  also  shows  that  the  bubbles,  which  rise 
the  surface  when  we  stir  up  the  decaying  vegetable  matter  at  the 
[bottom  of  a  pond,  are  composed  of  these  gases. 

Starting  now  with  2  molecules  of  Cellulose,  or  CggHfioOx),  by  sub- 
Itracting  g  molecules  of  CO*t,  3  of  CH4.  and  n  of  H/),  we  have  left 
Cj^HjisO — the  formula  for  an  average  cannel  coal.  In  the  same  way 
we  obtain  C-idHaoOi—the  formula  for  average  bituminous  coal — by  the 
subtraction  of  7  molecules  of  CO:?,  5  of  CH4,  and  14  of  H^O ;  and 
tfinally  if  we  deduct  10  C(3a,  10  CHj,  and  10  H^O,  we  have  left  Cc, 
which  is  pure  carbon  or  graphite.  Thus  reactions  known  to  occur 
are  shown  to  be  capable  of  producing  coal  from  vegetable  matter, 
another  strong  argument  in  favor  of  this  theory. 

It  is  almost  certain  that  bituminous   coal  has  been  formed  in  the 

I  fanner  indicated  from  the  original  vegetable  matter,  without  the  aid 

of  heat,  the  strata  found  with  it  showing  no  signs  of  metamorphism. 
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The  extreme  varieties  of  coal,  anthracite  and  graphite,  are  alwayd] 
found,  however,  associated  with  the  metamorphic  rocks,  so  that  it  is 
almost  etiually  certain  that  in  their  case  heat  has  played  a  part  in  the 
complete  expulsion  of  the  hydrogen  and  oxygen.  Such  heat  need 
not  be  extreme,  a  temperature  of  300^  to  400^  F.  being  sufficient  to 
produce  all  the  metamorphic  effects  found  in  the  anthracite  regions. 

The  origin  of  the  coal  thus  determined,  how  can  its  accumulation  in 
its  present  form  of  numerous  seams  throughout  the  coal-measures  be 
accounted  for?  This  accumulation  certainly  took  place  in  the  presence 
of  water.     In  no  other  way   can   the  preservation  of  the  original  oH 
ganic  matter  which  w^ould  have  decayed  if  left  exposed  to  the  atraos-*! 
pbere,  the  presence  of  interstratified   layers  of  clay,  sand  and  lime 
stone,  or  the  stratification  of  the  coal  itself,  be  explained,     Besidedi 
the  plants  found  in  connection  with  the  coal  seams  are  such  as  growl 
in  moist  ground.     Opinion,  however,  is  divided  as  to  whether  the 
growth  and  deposition  took  place  on  the  same  spot,  or  whether  the  * 
latter  occurred  at  a  distance  from  the  original  home  of  the  plants,  be* 
ing  brought  about  by   the  formation   at  the  mouths  of  rivers  of  thej 
so-called  **  rafts/*  an  example  of  vvhirh  is  found  at  the  mouth  of  the 
Red    River,     The   theory  of  growth  />/    si/u   seems   most  probable^ 
agreeing  better  with  the  facts  of  the  comjjarative  freedom  of  coal  from* 
ash^  which  is  intermixed   inorganic   matter;  the  existence  on  top  of 
the  seams  of  numerous  perfect  specimens  of  the  most  dehcate  parts  of 
plants,  and  the  number  of  stumi>s  fotmd  apparently  in  the  exact  con- 
dition and  ])Osition  in  which  they  grew  in  the  underclay* 

I'he  study  of  the  strata  of  the  coal  measures  seems  also  to  indicate 
that  the  forests,  from  which  the  larger  coal  beds  have  been  formed, 
grew  at  the  mouths  of  rivers,  on  low  lands  more  or  less  marshy  and 
subject  to  overflows  from  the  rivers,  with  occasionally  an  incursion  of 
the  sea  due  to  a  gradual  subsidence  of  the  continent.  The  land  area 
of  the  earth  bearing  then  a  much  smaller  proportion  to  the  water  than 
it  does  at  the  present  day,  the  air  was  saturated  with  moisture  and 
consequently  the  climate  was  much  warmer  and  more  equable;  water 
vapor,  from  its  property  of  allowing  luminous  heat  rays  to  pass  almost 
untouched,  while  almost  completely  absorbing  the  dark  rays  radiatt<l 
back  from  the  earth,  being  one  of  the  potent  agents  in  storing  up  in 
the  earth  the  heat  coming  from  the  sun.  These  conditions  of  con- 
stant moist  warmth,  coupled  with  the  presence  of  an  excess  of  t  arbonic 
acid  in  the  atmos(jhere,  j>roduced  a  most  luxuriant  forest  growth,  con- 
tinuing for  years  and  forming  a  constantly  thickening  deposit  of  veg- 
etable matter.  Now  and  then  an  overflow  of  the  river  covered  this 
deposit  with  a  thin  layer  of  sand  and  mud,  on  top  of  which  a  nef 
seam  began  to  form.  ,\t  longer  intervals  an  inrush  of  the  sea  put  axP 
end  to  vegetation  and  formed  a  stratum  of  limestone.  But  grad- 
ually the  sediment  brought  down  by  the  rivers  built  up  on  the  se^ 
bottom  new  deltas  on  which  a  new  growth  began  and  the  process  was 
repeated. 
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Thus,  by  the  alternate  growth  and  submergence  of  vast  forests,  were 
the  materials  destined  to  produce  these  deposits  of  incalculable  value 
formed  and  stored  under  the  conditions  necessary  to  their  future 
transformation.  Slowly,  during  the  thousands  of  years  of  the  car- 
boniferous period,  did  the  energy  of  the  sun  transform  the  carbonic 
acid  of  the  atmosphere  into  solid  carbon ;  still  more  slowly  through 
the  succeeding  eras  came  the  changes  bringing  this  carbon  to  its 
present  form,  and  now^  after  ages  of  preparation,  man  is  ^*  unbottling 
the  sunshine/'  modifying  the  rigors  of  winter  and  turning  night  into 
day  with  the  rays  apparently  lost  millions  of  years  ago. 

Turning  to  petroleum,  we  find  opinion  much  more  divided,  and  no 
such  general  knowledge  of  the  subject  as  to  w^arrant  im]>licit  belief  in 
any  partictilar  theory.  The  various  theories  may  be  divided  into  two 
classes:  those  asserting  a  derivation  from  the  chemical  reactions  of 
minerals  or  inorganic  matter,  and  those  claiming  an  organic  origia 
through  the  decomposition  of  vegetable  or  animal  matter* 

The  theories  of  Berthelot  or  Mendeljeff  are  leading  examples  of  the 
first  group.  According  to  the  former,  petroleum  is  formed  by  the 
action  of  water,  carrying  carbonic  acid  in  solution,  upon  alkali 
raetals  existing  in  a  free  state  and  at  a  high  temperature  in  the  center  of 
the  earth,  he  having  pointed  out  the  reactions  that  wuulti  take  place 
resulting  in  the  formation  of  hydrocarbon  compounds. 

Mendeljeff' s  theory  supposes  the  existence  in  the  interior  of  the 
earth  of  metallic  iron  and  metallic  carbides  at  a  high  temperature » 
hich,  by  contact  with  water,  w^ouid  generate  metallic  oxides  and  hy- 

ocarbon  compounds. 

Both  theories  consider  the  production  of  petroleum  as  continuous, 
the  vapors  rising  as  they  are  formed  and  condensing  to  liquids  io  the 
porous  strata  of  the  oil-fields,  thus  making  the  supply  inexhaustible  as 
long  as  the  necessary  minerals  and  water  exist. 

But  these  theories,  though  chemically  perfect,  are  not  generally  ac- 
cepted by  geologists,  since  they  do  not  accord  with  geological  facts, 
which  point  more  to  the  organic  origin  of  petroleum ;  that  is,  to  its 
derivation  from  the  decomposition  of  vegetable  or  animal  matter  orig- 
inally contained  in  the  rocks  in  which  it  is  fotmd,  or  in  closely  asso* 
ciated  strata.  As  we  saw  in  considering  coal,  the  decay  of  vegetation 
at  ordinary  temperatures,  when  taking  place  out  of  contact  with  air, 
produces  marsh  gas.  Peat  bogs  yield  inflammable  gases,  and  some- 
times also  members  of  the  bitumen  series  closely  allied  to  petroleum 
and  asphalt,  thus  showing  the  decomposition  of  organic  matter  to  be 
competent  to  produce  petroleum. 

There  are  two  views  as  to  this  method  of  decomposition:  one,  that  it 
is  a  primary  decomposition  of  organic  matter  in  or  associated  with 
the  strata  where  the  oil  is  found — the  production,  therefore  being  in 
siiu  :  the  other,  that  a  primary  decomposition  of  the  organic  matter 
to  hydrocarbon  compounds  first  takes  place,  from  which  compouoda 
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oil  and  gas  are  derived  by  distillation  and  carried  by  hydrostatic  pres* 
sure  to  the  overlying  porous  strata,  nhich  act  as  reservoirs. 

The  chief  exponent  of  the  theory  of  primary  decomposition  is 
Prof.  T.  S.  Hunt,  who  holds  that  petroleum  is  principally  derived 
from  animal  remains  contained  in  limestone  rocks,  though  he  admits 
a  few  cases  of  vegetable  origin. 

The  theory  of  distillation  is  most  fully  stated  by  S.  F.  Peck  ham, 
in  the  report  on  |jetruleum,  contained  in  the  tenth  volume  of  the 
^'Special  Reports  of  the  U.  S.  Census  of  iS8o.**  He  considers  that 
jietroleum  was  formed  by  distillation  principally  from  beds  of  shale 
containing  fucoid  plants  and  animal  remains,  with  limestone  as  a 
minor  source,  basing  this  view  upon  the  variations  in  composition  of 
petroleum  found  in  different  portions  of  the  same  field,  which  he 
thinks  can  only  be  accounted  for  upon  the  theory  of  fractional  distU- 
lation.  In  the  case  of  the  Pennsylvania  oil  field,  the  oil  is  derived 
principally  from  vegetable  remains  in  rocks  far  below  the  present  level 
of  oil  occurrence,  the  heat  for  its  distillation  having  been  supplied  by 
the  causes  that  resulted  in  the  upheaval  of  the  Appalachian  moun- 
tain system,  and  the  evidences  of  this  heat  are  to  be  found  deep 
down  beneath  the  unaltered  rocks  in  which  the  petroleum  is  now 
stored.  Peck  ham  also  considers  the  occurrence  of  large  veins  of 
solid  bitumen  in  fissures  and  metamorphic  rocks  as  a  further  proof  of 
the  fact  of  distillation. 

In  VoL  VI .  of  the  "  Reports  of  the  Geological  Survey  of  Ohio/* 
Prof,  Edward  Orton,  the  State  Geologist,  discusses  the  subject  of  the 
origin  of  ijetroleurn  (|uite  extensively,  reviewing  the  various  theories 
given  above,  indicating  their  weak  points,  and  stating  his  own  views, 
derived  from  a  s[>eciai  study  of  the  Ohio  fields  in  connection  with  a 
general  study  of  the  whole  subject.  Admitting  the  great  want  of  defi- 
nite information  that  prevents  any  theory  from  being  accepted  as  per- 
fect, he  inclines  toward  the  idea  of  primary  decomposition  as  the  great 
factor  in  the  production  of  petroleum,  a  decomposition  including  both 
vegetable  and  animal  matter,  according  to  location.  Thus  the  large 
amounts  of  nitrogen  and  sulphur  in  the  Lima  and  California  oils — the 
unstable  character  of  the  latter  and  their  presence  in  limestones  filled 
with  animal  remains,  are  strong  proofs  of  an  animal  origin.  These 
limestone  oils  are  dark  and  heavy,  with  a  rank  odor,  and  are  easily 
distinguished  from  the  oils  of  a  probable  vegetable  origin,  such  as  the 
Pennsylvania  type,  coming  from  bituminous  shales  and  found  in  sand- 
stones. 

As  an  argument  against  the  theory  of  distillation,  Prof.  Orion  cites 
the  fact  that  the  study  of  the  rocks  underlying  the  Ohio  oil  fields,  by 
means  of  borings  carried  t,8oo  feet  below  the  oil-bearing  strata,  showi 
no  signs  of  raetamurphism,  which,  as  the  depth  is  below  the  only 
known  source  of  oil  su[>ply  of  the  Pennsylvania  tyjie,  would  seem  to 
condeoin  the  idea  of  distillation.  In  favor  of  the  theory  of  primary 
decomposidon,  he  notes  the  fact  that,  at  the  present  day,  in  Trinidad, 
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beds  of  slate  formed  in  comparatively  recent  times  beneath  the  sea^ 
but  now  raised  above  its  level  and  containing  abundant  vegetable  re- 
mains, are  yielding  petroleum  in  large  quantities  by  direct  decomposi- 
tion of  vegetable  tissues,  this  petroleum  passing  into  ashpalt  as  a 
result  of  exposure  to  the  atmosphere*  But  if  the  action  took  place 
where  the  petroleum  could  be  stored  out  of  contact  with  the  air  it 
would  remain  as  petroleum.  This  is  what  has  happened  in  the  oil 
fields.     A  tropical  climate  seems  necessary  for  this  action. 

Applying  the  views  derived  from  the  foregoing  facts  to  explain  the 

origin  of  the  oil  of  Eastern  Ohio  and   Pennsylvania,  the  following 

theory  is  worked  out:    These  fields  were  the  site  of  a  tropical  sea, 

upon  the  fioor  of  which  the  shales  constituting  the  chief  source  of  the 

oil  were  accumulated.     The  rivers  emptying  into  this  sea  laid  down 

sedimentary  deposits  of  clay  and  sand,  with  occasional  gravel  bars. 

In  the  sea  itself  was  a  vast  development  of  marine  vegetation.     Some 

of  the  especially  abundant  plants  had  very  resinous  spores  and  "Spore 

cases,  which  were  set  free  in  enormous  quantities,  and,  in  connection 

.  ytnth  other  portions  of  these  and  similar  plants,  were  carried  to  the 

bottom   in  a  macerated   condition,  there  to   pass  through  the  coaly 

[transformation J  resulting  in  the  structureless  carbonaceous  matter  that 

[constantly  characterizes  black  shales,  and  that  can  still  be  made  to 

yield  by  destructive  distillation  members  of  the  bitumen  series.     The 

ihales,  thus  slowly  accumulated  at  the  bottom  of  this  gulf,  must  have 

behaved  as  similar  shales  do  now,   petroleum  and  bitumen  being 

[formed  as  in  the  case  of  the  Trinidad  shales.     The  petroleum  was  ab- 

Itorbed  by  the  particles  of  clay  in  contact  with  it,  or  if  formed  in  the 

water  was  caught  by  Boating  particles  (clay  possessing  the  property 

of  absorbing  oils  in  a  marked  degree )>  being  carried  by  them  to  the 

fioor  of  the  sea  as  the  sediment  deposited.     This  prot  ess  continued 

until  the  materials  were  exhausted,  producing  a  shale  much  richer  in 

petroleum  than  any  portion  of  it  is  at  the  present  time.     Over  this 

was  laid  a  bed  of  porous  sandstone,  saturated  with  sea  w^ater  and 

roofed  in  by  a  very  fine-grained  shale.     Then,  by  a  slow  system  of 

exchange    between   sandstone   and   shale,  the   oil  reached   its   final 

1  reservoir. 

Prof.  Ofton  claims  that  this  theory  finds  more  support  in  the  present 
process  of  nature  than  that  of  distillation,  as  we  see  the  bitumen  series 
forming  to-day  by  the  apparent  primary  decomposition  of  organic 
matter  under  normal  conditions,  while  on  the  other  hand  we  do 
not  find  this  series  in  any  case  open  to  observation  and  measurement 
as  a  result  of  secondary  decomposition,  unless  the  comparatively  high 
temperatures  of  destructive  distillation  are  reached,  StiU  he  admits 
that  every  theory  in  regard  to  petroleum  is  merely  provisional,  and 
none  can  be  accepted  as  final.  He  summarizes  his  views  as  follows: 
First. — Petroleum  is  derived  from  organic  matter. 
Sicand, — It  is  more  largely  derived  from  vegetable  than  from 
animal  matter. 
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Third. — ^The  oils  of  the  Pennsylvania  type  result  from  the  or- 
ganic matter  of  bituminous  shales  \  that  is,  they  are  of  vegetable  origin. 

Fourth, — ^The  oils  of  the  Canada  or  IJma  type  are  derived  from 
the  organic  matter  in  limestones,  and  are  therefore  probably  of 
animal  origin, 

/i//A.— Oil  was  produced  at  normal  rock  temperatures;  that  of  the 
Ohio  field  at  any  rate  certainly  not  being  the  result  of  a  destructive 
distillation  of  bituminous  shales. 

Sixth, — The  stock  in  the  rocks  is  practically  complete^  for  though 
the  production  is  still  going  on  the  rate  is  so  slow  as  to  make  no  ap- 
preciable increase  in  the  amount  already  produced,  in  any  ordinary 
space  of  time. 

Prof.  Orton*s  views  have  been  given  thus  fully  because  he  is  the 
latest  writer  on  the  subject,  and  his  ideas^  being  Imsed  upon  a  broad 
study  of  the  whole  field,  are  probably  the  most  reliable*  But  accord- 
ing to  his  own  statement  the  linal  word  cannot  yet  be  said  as  to  the 
origin  of  petroleum. 

From  what  precedes,  it  is  seen  that  though  coal  and  petroleum  are 
of  similar,  they  are  not  of  the  same  origin ;  are  not  necessarily  cor- 
relative; nor  is  petroleum  a  product  of  the  transformation  of  vegetable 
matter  into  coab  The  difference  in  the  product  of  the  two  opera- 
tions, one  being  a  solid  in  all  stages  of  its  transformation,  while  the 
other  is  a  very  volatile  liquid,  may  account  for  the  greater  certainty 
with  which  the  record  of  the  first  can  be  traced  through  all  its  sue* 
cessivc  steps,  and  the  almost  total  absence  of  record  in  the  case  of  the 
second.  As  more  is  learned*  however,  by  the  development  of  new  oiJ 
territory^  and  a  more  systematic  study  of  the  facts  revealed  by  the 
drill,  the  theories  of  the  origin  of  petroleum  may  be  put  upon  as  firm 
a  basis  as  those  relating  to  coaL  Until  then  the  gas  man  must  accept 
the  dicta  of  geolugical  oracles,  and  keep  at  the,  tu  him.  more  impor- 
tant task  of  working  out  the  best  method  for  the  destruction  of  petro- 
leuuK  without  being  absolutely  certain  as  to  its  origin. 

DISCUSSION. 

The  President — Gentlemen,  this  is  certainly  not  only  a  very  inter- 
esting paper  but  a  very  ably  written  one  as  well — one  that  we  will 
heartily  thank  Mr,  Forstall  for,  I  do  not  think  it  is  a  paper  that  will 
require  very  much  discussion,  but  if  any  one  desires  to  make  any  re- 
marks upon  it,  we  will  be  glad  to  hear  them, 

Mr,  Harper — In  two  places  in  this  paper,  I  think  that  possibly 
the  word  slate  is  used  instead  of  the  word  shale. 

Mr.  Clark — I  think  it  would  be  dangerous  to  change  that  Xo 
shale.  Shale  might  fit  the  case,  but  so  does  slate,  I  would  like  to 
ask  some  more  learned  gentleman  if  a  bituminous  shale  is  not  a  slate. 

Mr.  Somerville — No, 

Mr.  E<;NEk — Mr.  Forstall  has  acquitted  himself  very  creditably  with 
this  subject,  and  I  will  move  that  a  vote  of  thanks  be  tendered  him. 
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Mr*  Somervjlle — I  do  not  see  the  need  of  cutting  things  off  so 
quickly  as  that.  I  was  about  to  say  something  in  regard  to  the  end 
of  his  description  of  the  coal  formation.  It  is  as  follows:  **  Still  more 
slowly  through  the  succeeding  eras  came  the  changes  bringing  this 
carbon  to  its  present  form,  and  now,  after  ages  of  preparation,  man  is 
unbotding  the  sunshine,  modifying  the  rigors  of  winter,  and  turning 
night  into  day  with  the  rays  apparently  lost  milhons  of  years  ago/*  I 
think  he  might  have  added  that  we  are  also  engaged  in  taking  the 
nitrogen  which  entered  into  the  |>lant  life  at  that  period  out  in  the 
form  c)f  ammonia  and  putting  it  back  to  the  ground  again  and  so  per- 
forming a  beautiful  function,  which  I  think  was  lost  sight  of  here. 
And  I  was  simply  going  to  say  something,  which  I  think  Mr.  Egner 
had  in  his  mind,  that  this  is  a  paper  that  does  our  young  friend  Mr. 
Forstall  a  great  deal  oi  creilit.  It  is  a  i>aper  that  will  be  invaluable 
for  reference* 

Mr.  Egner^ — ^I  would  also  add,  Mr,  President,  that  it  is  a  lesson 
for  the  members  of  this  Association.  It  shows  what  one  can  do  when 
a  subject  is  assigned  to  him.  The  subject  of  the  paper  is  one  which 
probably  might  not  have  been  exactly  the  thing  to  bring  before  this 
Association,  and  I  should  think,  from  the  opening  and  closing  lines 
of  the  paper^  that  Mr,  Forstall  is  of  the  same  opinion,  A  more  prac- 
tical subject  would  have  elicited  more  criticism  and  discussion*  but 
he  has  certainly  given  us  a  most  admirable  ]>aper. 

The  pRKsniENT — I  will  say  that  w^hen  the  paper  committee  con- 
sidered this  matter  they  deemed  it  would  be  impossible  to  find  any 
one  who  would  ])e  willing  to  write  on  that  subject,  and  I  think  we 
should  be  exceptionally  thankful  to  Mr,  Forstall  for  his  efforts.  A 
motion  has  been  made  that  a  vote  of  thanks  be  tendered  him.  I  now 
put  it  to  the  convention,  (The  motion  was  unanimously  carried*) 
One  matter  needs  attention  this  morning  before  we  adjourn.  The  re- 
port of  the  Committee  on  the  President's  Address  carries  with  it  a 
recommendation  that  a  change  be  made  in  the  By-I^ws,  The  By- 
Laws  at  [jresent  read:  **  Any  proposition  to  alter  or  repeal  an  exist- 
ing By-Law  shall  be  presented  in  writing  on  the  first  day  of  an  annual 
meeting,  seconded  by  not  less  than  three  members,  shall  lie  over  until 
the  next  day  and  be  read  again^  and  if  approved  by  two-thirds  of  all 
the  members  present  shall  become  a  part  of  these  By-l^iws.'*  I  will 
say  that  on  account  of  the  report  of  this  Committee  not  coming  in 
yesterday,  it  was  impossible  to  read  it  at  that  time,  but  unless  objection 
is  made  it  will  be  considered  that  this  amendment  was  read  yesterday, 
and  we  will  now  read  it  a  second  dme  for  your  acceptance.  Of 
course,  it  is  understood  that  only  active  members  can  vote  on  this 
question,  and  it  will  retjuire  a  two-thirds  vote*  The  Secretary  will 
please  read  it. 

The  Secretarv^ — The  following  amendment  is  respectfully  submit- 
ted for  the  consideration  of  the  members  of  this  Association  as  supjJe- 
mentary  to  Section  I.  of  Article  VIL  of  our  by-laws:   **  When,  in  the 
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judgment  of  a  majority  of  the  Board  of  Directors,  it  shall  be  deeme 
advisable  to  change  the  place  or  date  of  meeting,  or  both,  as  desig 
nated  by  the  Association  at  its  lajst  annual  meeting,  they  shall  hav^l 
power  to  make  such  change  or  changes/* 

Mr.  Landsden  moved  the  adoption  of  the  amendment;  which  mc 
tion  was  seconded  by  Messrs,  Gwynn,  Ramsdell  and  Egner, 

Mr,  Humphreys — I  move  we  suspend  the  by-law,  Section  L 
Art.  XIIL,  for  the  consideration  of  the  question  therein  referred 
(Seconded  and  adopted*) 

The  motion  to  adopt  the  amendment  was  then  agreed  to* 

The  Association  then  adjourned  until  i  ijo  o'clock  p.m. 


SECOND  DAY— AFTERNOON  SESSION. 

The  President  announced  that  the  business  in  order  was  the  read- 
ing of  the  paper,  by  Mr.  B.  E.  Chollar  of  St.  Louis,  entitled 

PIL\CTICAL  PHOTOMETRY   SIMPLIFIED    FOR   D.\ILY  USE. 

Year  by  year,  slowly  but  surely,  with  the  growing  wealth  of  the 
people,  the  continually  increasing  supply  of  surplus  capital,  and  the 
consequent  shaq>ening  competition  in  all  lines  of  business,  involving 
large  sums  of  money,  the  margin  of  profit  in  the  gas-making  industry 
is  gradually  diminishing.  Gas  to-day  is  sold  in  many  places  for  less 
than  the  cost  of  making  it  twenty  years  ago,  and  the  day  is  not  far 
distant  when  a  limit  w^ill  be  reached  that  will  permit  no  further 
reduction  in  price. 

If,  when  that  day  comes,  an  end  to  the  demand  for  cheaper  gas 
would  rome  with  it,  the  conditions  might  be  endurable  ;  but  such  will 
not  be  the  case ;  the  people  of  twenty  years  hence  will  be  like  the  peo- 
ple of  to-day — the  clamor  for  cheaper  lights  will  be  as  loud  and  as 
persistent  as  ever,  and  the  purveyors  of  gas  will  be  constrained  to 
choose  between  the  closest  profit  or  some  means  of  increasing  the 
efficiency  of  their  product  that  shall  make  it  of  more  value  to  their 
patrons. 

In  electric  lighting,  increase  of  efficiency  means  increase  in  cost  of 
lamps ;  the  greater  the  economy  of  energy,  the  shorter  the  life  of  the 
lamp.  In  gas  lighting,  increase  of  efficiency  means  no  loss,  but  only 
care  and  attention  with  comparatively  slight  expense. 

The  common  gas  tips  of  to-day  will  be  the  popular  burners  for 
many  years  to  come :  and  if  a  reasonable  amount  of  thorough  and 
systematic  attention  to  the  duty  performed  by  them  ran  be  made  to 
effect  a  large  increase  in  the  light  they  develop,  the  result  will  be  a 
probabihty  of  holding  the  present  and  increasing  future  business, 
which  is  equivalent  to  an  increase  of  profit.  If,  without  cost  to  our 
consumers,  w^e  can  enhance  the  value  of  the  services  that  our  goods 
render  to  them,  they  will  by  that  extent  be  more  likely  to  remain  with 
us.     It  matters  not  to  them  whether  such  result  be  effected  by  reduc* 
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tion  in  price t  iraprovernetit  in  quality,  or  a  means  of  using  the  same 
quality  to  better  advantage. 

The  latter  plan  affords  a  good  field  for  profitable  work  by  gas  com- 
panies* for  the  reason  that  much  can  be  done  at  little  cost.  This  is 
easy  to  understand,  when  we  consider  that  with  common  coal  gas  the 
lighting  service  is  all  obtained  from  about  6  per  cent,  of  its  vol- 
ume :  hence  a  destruction  of  two  of  these  parts,  or  only  2  per  cent*  of 
the  whole  volume,  by  reason  of  unsuitable  or  badly  adjusted  burners, 
will  effect  a  loss  of  one-third  or  more  of  the  available  light.  So  freely 
can  the  light-yielding  compounds  be  consumed  without  furnishing 
"'eir  due  proportion  of  light,  it  is  by  no  means  an  extravagant  state- 
ent  to  say  that  the  average  gas  burner  develops  less  than  two-thirds 
the  light  that  may  be  expected  of  it. 

The  following  are  notes  of  experiments  made  with  common  lava  tip 
E.  H.  burners.  The  gas  was  iH  candle  power,  and  the  standard  a 
Sugg  Ix>ndon  D  Argand  with  24  holes,  regulated  to  consume  exactly 
5  feet  per  hour.  The  standard  burner  was  in  good  order  and  the 
chimney  clean.  The  lava  tips  were  all  new,  clean  and  in  perfect  con- 
dition. The  efficiency  of  the  standard  burner  was  considered  to  be 
100 :  the  efficiency  of  the  other  was  com]iuted  in  terms  more  or  less 
than  100,  according  as  they  developed  more  or  less  light,  cost  for 
cost,  than  the  standard : 


A  No.  I  tip. 

ditto 

ditto 

ditto 

A  No.  2  tip. 

ditto 

ditto 

ditto 

ditto. , . ,  . 
A  No»  5  tip. 
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ditto 

ditto 

ditto 

ditto 

A  No*  4  tip. 
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ditto. .  . .  . 
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ditto 
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A  No.  6  tip. .  . .  14.2 

ditto 9.2 

ditto ..    5.8 

ditto 4.8 

ditto 2.8 

A  No.  7  tip. .  . .  16.0 

ditto, 1 0.0 

ditto ....    6.5 

ditto 7.0 

ditto..  .*....    4.0 

A  No.  8  tip 16.6 

ditto 1 1. 4 

ditto 8.0 

ditto 4.8 

A  No,  10  tip.  . .  17.4 

ditto ....  12.8 

ditto 9.4 

ditto..  ......   6.2 

No.  30  *'*  Stand- 
ard *\ 18.2 

ditto 13*0 

ditto 8. 7 
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103 
108 
I04i 
104 


I 


120 


Tips  nominally  of  the  same  size  and  capacity  are  not  always  equally 
well  suited  to  the  same  gas.  For  instance:  One  particular  No*  lo 
tip,  at  11,2  feet  i>er  hour*  gave  160  per  cent,  more  light  than  the 
standard  argand  at  5  feet,  or  an  elficiency  of  116.  The  same  burner 
at  11.4  feel  gave  200  per  cent,  more  light  than  the  standard,  or  an 
efficiency  of  132 :  while  at  11.6  feet  it  developed  220  per  cent,  more, 
or  an  efiiciency  of  152,  In  the  latter  case  the  gas  consumed  with  a 
Imrner  that  costs  3  cents  was  worth  one-third  more  to  the  consumer 
than  when  burned  with  the  expensive  argand.  With  old  and  dirty 
burners,  especially  when  enclosed  in  dusty  globes,  we  will  see  by  the 
following  that  the  unnecessary  loss  of  light  is  enormous:  they  are  ex- 
peri  men  ti»  made  for  consumers  who  coinjjlained  of  the  quality  of  the 
gas. 

A  tip  burning  3.7  leet  per  hour  gave  an  efficiency  of  38,  or  reduced 
the  value  of  i8-candle  gas  to  6.S  candles. 

A  No.  3  tip  at  at  4.5  feet  gave  an  efficiency  of  41.  or  reduced  the 
gas  to  7.4  candles. 

A  tip  consuming  7,2  feet  per  hour  and  developing  an  efficiency  of 
^;^  was  replaced  by  another  that  gave  70  per  cent,  more  light  at  7  feet 
per  hour. 

A  No.  3  tii»  in  an  opal  globe  gave  an  bfficiency  of  only  13 — the 
illuminating  power  of  the  iS-candle  gas  was  reduced  to  less  than  2^- 
candles. 

Another,  a  No.  4  tip  in  an  opal  globe,  gave  an  efficiency  of  only 
20*  The  consumer  was  reducing  the  candle  power  to  3/0,  and  paying 
a  dollar  for  the  same  light  that  he  might  have  had  for  20  cents. 

Gas  consumers  purchase  gas  for  the  light  it  affords.  The  cost  of  a 
required  amount  of  lighting  is  what  they  look  at,  but  they  give  little 
attention  to  economical  methods  of  using  the  article;  nor  can  they 
reasonably  be  expected  to  do  so.  As  long  as  gas  supplies  them  with 
what  they  consider  to  be  the  most  satisfactory  light  lor  their  require* 
ments.  just  so  long  will  they  remain  patrons  of  gas  comj>auies;  but, 
when  some  other  light  is  brought  to  their  notice  that  strikes  them 
more  favorably,  they  will  adopt  it  to  the  exclusion  of  gas. 

To  develop  the  best  light  comes  within  the  field  of  the  gas  comp>any 
as  much  as  to  furnish  the  best  tiuality  of  gas  at  the  lowest  price.  We 
can  talk  about  "*  educating  ''  our  customers  to  take  care  of  their  burn- 
ers and  fixtures,  but  it  will  do  no  good — they  will  not  do  it.  A 
consumer's  interest  in  the  question  is  only  individual,  while  the  gas 
company's  interest  is  the  aggregate  of  the  consumer's  interests,  and 
whatever  effective  work  is  to  be  done  in  this  line  must  ]>e  done  by  the 
gas  companies. 

The  requirements  for  a  systematic  development  of  the  efficiency  of  ^ 
gas  for  lighting  purposes  are  few;  a  specially  constructed  photometer 
and  a  good  deal  of  work  with  it  being  the  chief  requisites. 

Heretofore  the  use  of  the  photometer  has  been  principally  to  deter- 
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mine  the  quality  of  gas  as  an  article  of  manufacture.  The  proposed 
use  of  the  instniment  is  an  additional  and  a  different  one.  The  gas 
is  taken  as  we  find  it,  and  the  object  is  to  see  that  it  is  used  to  the 
best  advantage  with  such  burners  as  are  in  common  use. 

With  the  ordinary  form  of  the  photometer  the  middle  of  the  bar 
represents  unity — one  candle — or  an  equality  of  lights.  For  efficiency 
purposes  the  same  point  represents  zero — e(|uality — o*-  no  difference 
in  the  strength  of  the  lights.  One  scale  indicates  the  strength  of  the 
Stronger  light  in  terras  of  the  weaker;  the  other,  the  per  centum  of 
excess  in  strength  of  the  larger  light  over  the  smaller.  Both  scales 
can  be  graduated  on  the  bar  and  the  same  instrument  used  for  both 
purposes — in  fact  the  divisions  are  the  same  for  both  scales — the 
numbering  only  being  different. 

Two  meters  are  employed,  one  for  each  light;  they  are  connected 
with  pipes  and  a  specially  designed  valve  in  such  a  way  that  both  can 
be  started  and  stopped  at  exactly  the  same  time  without  disturbing 
either  light.  The  pillars  for  the  lights  are  connected  with  the  meters 
by  means  of  flexible  tubing,  and  are  so  arranged  that  the  lights  can 
be  raised  or  lowered  vertically.  When  candles  are  used  for  a  standard 
they  are  placed  in  a  socket  attached  to  the  top  of  one  of  the  burner 
pillars.  With  these  few  exceptions,  the  instrument  is  precisely  like  an 
ordinary  bar  photometer.  For  ordinary  use  a  distance  of  two  meters 
between  the  lights  answers  a  very  good  purpose. 

To  one  who  desires  to  make  his  own  photometer,  the  graduating 
of  an  accurate  scale  upon  the  bar  might  appear  to  be  a  difficult  mat- 
ter. This  difficulty  disappears  when  we  remember  that  the  4-candle 
mark  will  be  exactly  one-third  the  distance  from  the  middle  of  the 
bar  to  the  center  line  of  either  light;  the  9-candle  mark  one-half 
the  distance;  the  i6-candle  mark  three-fifths;  the  25-candle  mark 
two-thirds,  and  the  4 9-candle  mark  three-fourths  of  the  same  dis- 
tance. 

These  points  being  marked  on  the  bar  beforehand,  the  scale  can- 
be  drawn  on  paper  and  the  usual  tracing  and  blue  prints  made.  By 
taking  care  that  the  above-noted  division  marks  coincide  exactly  with 
the  corresponding  marks  on  the  bar,  the  blue  print  can  be  pasted  to 
the  bar  quite  as  accurately  as  if  the  scale  were  engraved  on  the  bar 
itself. 

The  following  table  has  been  computed  for  a  bar  two  meters  long, 
and  up  to  50-candle.  The  measurements  are  taken  from  the  middle 
of  the  bar  and  are  given  in  millimeters.  In  using  the  table  it  must 
be  remembered  that  the  i -candle  mark  indicates  no  difference  in  the 
strength  of  the  lights;  2-candle  equals  100  per  cent,  more  light;  3- 
candle  200  per  cent,  more,  etc. 
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The  table  was  calctilated  by  the  following  formula  j  those  who  desire 
to  compute  a  scale  for  themselves  will  find  it  convenient: 

Let  ^  — the  length  of  the  bar  between  lights,  .ir=:^the  distance 
the  candle  from  the  disc,  and  «=^the  number  of   candles  for  that 
point;   n  times  x^  is  supposed  to  be  equal  to  the  square  of  the  rest 
the  bar;  or. 

Extracting  square  root  x  4  n  ^^  B — x, 

_       £ 

In  other  words,  the  distance  between  the  lights  divided  by  onet 
plus  the  square  root  of  the  number  of  candles,  will  give  the  distance 
from  the  candle  to  the  point  representing  that  number  of  candles. 

Many  years  ago  some  writer  on  gas,  by  a  very  tedious  process* 
worked  out  a  very  clumsy  expression  for  the  above,  and  later  writers 
have  all  accepted  it  as  the  correct  thing.  The  above  will  not  be  found 
in  the  books*  It  is  correctt  however,  and  is  probably  the  simplest 
possible  formula  for  calculating  a  photometer  bar,  and  is,  moreover, 
original  with  the  Western  Gas  Association.  The  photometer  once 
completed,  there  is  hardly  a  limit  to  the  instruction  and  profit  to  be 
gained  by  its  use.  The  meters  indicate  the  gas  consumed,  and  the 
bar  the  light  given  by  each  burner;  a  short  double  computation  will 
give  the  value  of  either  light  in  terms  of  the  other. 

In  order,  however,  to  reduce  the  work  to  a  minimum  and  do  away 
with  any  calculating  whatever,  an  extensive  table  has  been  con- 
structed, which  solves  the  arithmetical  part  of  the  problems  by  sim- 
ple inspection.  For  instance,  suppose  the  instrument  shows  one 
light,  at  5.2  feet  per  hour,  to  give  10  per  cent,  more  light  than  an- 
other one  at  6  feel  per  hour,  A  simple  inspection  of  the  table  will 
show  that  the  efficiency  of  the  former  is  27  per  cent,  better  than  that 
of  the  latter*  The  experiments  are  so  easily  and  quickly  performed 
that  they  never  become  tiresome  or  tedious,  and  practice  with  the 
instrument  becomes  so  fascinating  that  the  appearance  of  the  whilom 
archfiend  of  a  gas  office — the  kicking  consumer^ — is  hailed  with  de- 
light, as  affording  fresh  material  for  instructive  and  interesting  inves- 
tigation; while  the  operator,  in  his  supreme  satisfaction,  will  regard 
his  photometer  as  **  a  thing  of  beauty  **  and  -'a  joy  forever/* 

DISCUSSION. 

The  President^ — Gentlemen,  the  paper  is  before  you  for  discussion, 
Mr.  Bredel — I  understand  Mr.  ChoUar  has  had  some  expt^rience 

about  the  right  way  of  fixing  the  candles,  by  weight  or  by  height  of 

flame.     1  wish  he  would  give  us  his  experience. 

Mr.  Chollar — I  worked  for  many  years  with  a  photometer  by 
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weighing  the  candles,  and  got  very  unsatisfactory  results,  for  the 
reasons  shown  in  this  paper.  The  experiments  there  show  that  the 
light  corresponds  in  no  way  with  the  quantity  of  gas  consumed.  With 
a  candle  we  have  the  changing  condition  of  the  wick  turning  over 
and  around  and  in  all  shapes.  It  is  almost  irapossihle,  with  a  gas 
burner  burning  at  standard  rate  and  with  a  steady  light,  to  get  two 
successive  readings  alike,  and  it  shows  plainly  that  a  candle  used  in 
this  way  is  not  correct.  A  number  of  years  ago  some  German  or 
French  institution  spent  a  great  deal  of  time  on  the  matter,  and  the 
result  is  that  in  Germany  and  France,  when  candles  are  used,  the 
practice  is  to  use  the  candle  at  a  standard  height  of  flame.  If  you 
use  the  candle  in  that  way  there  is  no  need  of  the  balance  of  the 
photometer  at  all— you  have  no  use  for  it.  The  English  candles  will 
burn  exactly  2  grains  a  minute  when  the  flame  is  between  46  and  47 
millimeters.  Forty-six  millimeters  is  iJJ  inches.  You  have  a  pair 
of  dividers  and  you  set  your  dividers  at  i|f  inches  apart,  and  before 
you  take  the  reading  on  the  box  you  measure  the  height  of  the  flame 
from  the  bottom  of  it  to  the  top.  If  it  is  not  i|jj  inches  do  not  take 
any  reading.  If  it  is  too  high  clip  the  wick,  and  if  it  is  too  low  let  it 
go  up.  Vou  always  have  a  nire,  clean  flame,  and  then  by  putting  a 
rheometer  under  the  standard  burner  it  will  make  the  consumption  of 
the  standard  burner  always  alike,  so  that  you  can  go  through  the 
whole  experiment  and  the  reading  of  the  sight-box  will  be  the  same 
all  through.  In  fact,  one  reading  is  just  as  good  as  a  dozen.  It 
simplifies  the  operation  of  the  photometer.  The  principal  use  of  this 
photometer  is  for  comi>aring  the  efficiency  of  burners  in  |>ractice. 

Mr.  Somervillf. — In  measuring  the  flame,  what  do  you  do  to  keep 
the  draught  from  it? 

Mr,  CKor.T-AR— Don't  have  any  draught.  If  there  is  any  draught 
there  yoti  cannot  measure  the  flame.  You  must  have  everything 
quiet;  you  must  not  breathe  upon  the  flame. 

Mr,  Somerville — I  thought  perhaps  you  took  some  special  pre- 
cautions. 

Mr.  Chollar — You  ran  take  any  you  please,  I  am  careful  not  to 
breathe  upon  the  flame.  When  1  take  the  height  of  a  flame  I  put  a 
pair  of  smoked  glasses  on.  so  that  it  will  nut  affect  my  eyes  for  read- 
ing the  sight-box. 

Mr*  Somerviij.f — I  have  often  noticed  in  the  photometer  room  the 
flame  will  move  a  litde  in  spite  of  you. 

Mr.  Chollar — You  must  not  take  a  reading  except  the  flame  is  at 
that  height,  and  you  will  always  have  the  same  reading  through  the 
experiment.  That  is  only  a  secondary  use  of  this  photometer,  but 
the  main  use  of  it  is  for  the  efliciency  of  burners^  I  can  show  some 
remarkable  work  done  with  it. 

Mr,  Highlands — This  is  a  very  practical  paper,  and  it  opens  up 
another  question,  regardless  of  the  photumeler,  which  is  as  to  the 
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coraparative  merit  or  demerits  of  the  ordinary  jet  which  we  are  com- 
pelled to  use  in  burning  different  tjuantities  of  gas.  The  question 
arises  to  me  in  this  way*  by  what  method  are  wc  going  to  control  the 
consumption  of  gas  in  those  burners?  What  is  the  easiest  and  sim- 
plest method  for  giving  each  of  those  burners  the  necessary  amount 
of  gas? 

Mr,  CHOLL.AR — ^In  my  own  opinion  the  best  way  would  be  to  make 
a  department  for  that  special  business ;  for  gas  consumers  will  not  at- 
tend to  it. 

Mr.  Somerville-;-!  have  been  much  struck  with  the  point  that  Mr* 
Highlands  has  brought  out  here,  and  which  Mr.  Chollar  so  clearly 
demonstrates,  the   necessity  of  edui  atiun  to  the  gas  consumer,  who 
will  not  come  and  be   educated   himself :  for  that  is  a  fact.     Many 
years  ago  I  suppose  some  few  here  will  remember  that  I  had  the  honor 
of  reading  a  paper,  before  the  American   Gas    Light  Association,  on 
the  subject  of  '^The  Defects  of  the  Gas  Globe  «ind  Holder/'     1  then 
took  the  stand  that  Mr.  Chollar  is  taking  to-day,  that  the  gas  com- 
panies ought  by  all  means  to  control  the  gas  at  the  burners ;  that  it  is 
their  business  to  do  so.     I  showed  or  tried  to  show  them  the  amount 
of  light  that  was  wasted,  as  Mr.  Chollar  has  done  to-day,  and  as  our 
customers  are  doing  all  over  our  districts*     The  objection  I  remem- 
ber then  was  the  gas  companies  amid  not  take  the  responsibility. 
Such  was  the  objection  urged  against  the  paper — ^that  the  gas  com- 
panies should  not  because  they  could  not  take  the  responsibility  of 
controlHng  or  having  anything  to  do  with  the  gas  fittings.     1  often 
thought  since  then,  and  think  so  now,  that  we  owe  a  del  it  of  gratitude 
to  the  electric  light  companies,  in  that  they  have  shown  the  gas  com- 
panies how  to  du  business  in  this  respect.     They  are  not  afraid  of 
taking  any  responsibility.     Just  suppose  for  a  moment,  if  we  can  sup- 
pose such  a  thing,  of  an  electric  light  company  trying  to  do  business 
on  the  line  that  a  great  many  of  us  are  doing,     We  will  suppose  that 
an  electric  light  company  has  started  in,  has  its  machinery  and  dyna- 
mos all  U]j  and  the  of^ce  open.     A  man  comes  to  the  office  and  says 
he  wants  the  electric  light.     *'  Well,"  says  the  gemleraen  at  the  desk, 
*^  Is  your  house  wired?  *'     The  man  answers,  ''  No."     *'  Oh,  then/' 
remarks  the  electrician,  '^  you  must  get  your  house  fitted,  and  as  soon 
as  you  get  that  done  we  will  turn  on  the  electric  light,**     *^  Well,** 
utters  the  man,  ''  will  you  do  it  for  me ;  1  don't  know  anything  about 
it/'  and  in  reply  thereto  is  told,  ''  No,  get  a  fitter  to  do  that;  that  is 
not  our  business,  sir;   our  business  is  to  supply  electricity;   you  have 
to  find  a  fitter  and  when  the  house  is  completed  you  come  and  speak 
to  us  and  we  will  see  about  putting  in  the  electric  light."     Just  sup- 
pose for  a  moment  that  that  was  the  case ;   how  would  electric  com- 
panies have  succeeded — as  they  are  doing  to-day?     We  must,  as  Mr» 
Chollar  says,  educate  the  people  how  to  burn  our  gas.     Nothing  is 
more  annoying  to  us  than  to  see  our  20-candle  gas  brought  dowm  to  6 
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or  7-candles,  by  our  consumers  using  dirty,  unsuitable  burners,  as  has 
been  so  fully  shown  by  his  experiments  here  to-day.  For  some  time 
past  the  Company  I  represent  has  emjdoyed  a  man  whose  sole  duty  is 
to  go  from  store  to  store,  with  his  pockets  full  of  burners,  and  a  pair 
of  plyers*  He  takes  off  all  poor  burners  and  replaces  them  with 
burners  best  suited  to  give  the  most  light  from  the  gas.  That  man 
fully  earns  his  wages,  both  in  the  increased  consumption  resulting 
frora  his  work  and  the  satisfaction  he  is  giving  our  customers  (at  this 
point  Mr.  Clark  lit  one  of  the  gas  burners  in  the  convention  room 
which  gave  a  very  poor  light). 

Mr.  Clark — There  you  can  see  the  point,  (Laughter  and  ap- 
plause.) 

Mr,  SoMERviLLE — ^That  is  a  sufficient  demonstration,  I  wish  be- 
fore sitting  down  to  express  my  personal  gratification  for  this  paper. 
Mr.  Chollar  deserves  great  credit.  It  is  a  beautiful  instrument,  and  I 
think  every  gas  company  ought  to  have  one, 

Mr.  Ckollar — The  experiments  with  this  photometer  are  not  diffi- 
cult at  all.  C>ne  minute  would  show  just  how  bad  a  burner  the  one  in 
the  room  here  is,  in  figures. 

Mr.  Som erville — U ndoubtedly . 

Mr.  Ch(5LLAK— You  invite  the  consumer  to  come  to  your  office  and 
see  for  himself.  You  not  only  tell  him  he  has  got  a  bad  burner,  but 
also  you  show  him  just  how  bad  it  is,  and  give  him  the  figures. 

Mr.  Jenkins — What  is  the  efficiency  of  that  light  up  there? 

Mr.  Chollar — I  should  judge  about  two.     (laughter.) 

Mr.  Tracy— One  point  made  by  Mr.  Somerville  I  do  not  think  we 
all  could  afford  to  follow,  and  that  is  to  employ  a  man  to  do  as  is 
done  at  Indianapolis.  Is  it  not  possible  that  the  consumer  might 
claim  that  that  man  was  sent  around  with  a  view  to  increasing  the 
Company's  gas  bills? 

Mr,  W,  L.  Brown — 1  represent  a  small  Company,  and,  therefore, 
it  is  not  tor  me  to  attempt  to  teat  h  you  :  but  1  will  state  that  lor  the 
last  four  years  we  have  been  doing  just  what  Mr,  Somerville  advises. 
\\*e  have  a  man  who  does  nothing  but  attend  to  the  burners.  On 
the  least  comijlaint  we  send  him  to  the  houses  or  stores  of  the  con- 
sumers. 

Mr.  Murdock^I  represent  a  small  Company,  whose  method  is  to 
have  little  cards  printed,  which  are  distributed  to  every  consumer  in 
the  city.  On  the  card  we  stated  that  the  Gas  Company  had  burners  and 
tips  at  the  office,  which  it  would  send  out  ;in<{  put  on  at  its  own  cost, 
on  notification  by  the  consumers.  The  card  also  stated  the  amount 
of  gas  lost  by  imperfect  burners.  I  found  the  practice  had  a  very 
good  effect. 

Mr.  Highlands — It  occurs  to  me  that  we  have  not  struck  the  meat 
of  this  question  yet.  My  friend  Somerville  compares  the  method  of 
procedure  of  electric  light  companies  with  that  of  gas  companies.     I 
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was  unfortunately  manager  of  an  electric  light  plant  as  well  as  a  gas 
plant.  In  handling  electric  lights  we  have  our  meters,  so  that  we 
constantly  know  the  strength  of  the  current  that  is  going  out  over  our 
lines — at  least,  we  know  what  efficiency  each  of  our  lamps  should  give 
us;  and,  with  the  exception  of  incandescent  lights,  our  customer  is  the 
constant  and  immediate  judge  as  to  whether  his  lamp  is  giving  good 
service  or  not;  hut  in  the  case  of  gas  burner  my  friends  may  ha%*e 
customers  who  report  when  the  burners  are  out  of  order,  but  I  have 
never  had  one.  I  have  found  gas  tips  so  adjusted  that  with  a  tip  ca- 
pable of  passing  12  or  15  feet  an  hour  I  was  positive  of  getting  only  8 
or  9  feet  an  hour  through  it*  Until  we  arrive  at  some  such  method 
as  that,  I  do  not  see  how  we  are  going  to  get  the  efficiency  of  the 
burners. 

Mr,  Choll-ar — You  can  get  the  efficiency  when  the  burners  bum 
the  proper  amount  of  gas^^  a  point  that  has  to  be  taken  care  of  by  the 
gas  companies  themselves.  The  consumer  never  will  object  at  all  to 
your  giving  him  more  light  for  less  money ;  but  they  will  not  com- 
plain until  they  get  very  bad  light,  and  then  they  wiU  **  kick.*'  You 
take  the  average  burners  right  through  a  street  and  they  uill  develop 
not  much  over  two'lbirds  of  the  light  they  ought  to.  It  is  business 
that  the  gas  companies  will  have  to  care  for  themselves. 

Mr.  OmoRNK — I  would  like  to  ask  if  Mr.  Chollar  took  the  case  of 
cherk  burners. 

Mr,  Chollar— Check  burners,  or  anything  else  to  make  the  rate 
right*  If  the  pressure  is  too  high  use  a  check  burner ;  if  it  is  not 
high  enough  clean  the  pipe  so  that  you  get  plenty  of  pressure*  Check 
burners  as  a  general  rule  are  the  best. 

Mr,  Lansdkn — A  great  many  burners  are  made  nowadays  that  are 
not  check  bumers^ — they  are  governor  burners.  It  is  utterly  impossi- 
ble for  any  gas  company  to  supply  the  same  pressure  at  the  various 
points  through  the  district.  The  only  thing  to  do  is  to  put  on  gov- 
ernor burners. 

Mr.  Ch^jllar— t  have  tried  a  great  many  governor  burners,  and 
found  out  that,  when  the  tip  is  suited  to  the  governor  and  the  gov- 
ernor is  clean,  it  is  all  right ;  but  the  check  burner,  which  answers  all 
purposes,  only  costs  2  cents.  Suppose  you  get  3  inches  of  pressure 
in  the  main ;  it  may  vary  from  i  inch  to  4.  Now,  a  check  burner 
can  be  put  on  there  and  regulate  it*  Have  a  proper  tip,  so  that  the 
pressure  can  go  down  to  i  or  up  to  4  without  affecting  the  efficiency 
to  any  great  extent.  It  is  not  necessary  to  have  the  rate  exactly  uni- 
form. A  burner  suited  to  bum  6  feet  could  burn  5  feet  or  7  feet, 
and  it  would  give  more  light  at  7  than  at  5  ;  but  the  main  point  of  effi- 
ciency is  that  a  burner  which  is  all  right  at  the  present  time,  in  six 
months  from  now  will  not  be  in  good  order.  The  burners  ought  all 
to  be  examined  periodically,  and  tests  recorded  showing  how  bad 
they  were.     Not  only  that,  but  the  Company  should  grease  the  stop- 
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cocks  and  give  them  a  general  overhauling.     In  keeping  them  in  or- 
der the  Company  will  be  well  paid  for  the  work. 

Mr.  jEXKiNS-^In  your  No.  2  tip,  burning  under,  I  should  judge,  i 
inch  pressure^  you  say  that  at  2.3  feet  per  hour  yon  have  an  efficiency 
of  81.  The  more  yon  increase  the  pressure  the  less  efficiency  you 
have.  Where  you  are  burning  10  feet  you  are  only  getting  an  effi- 
ciency of  66.  In  the  11 -foot  burner,  burning  5  feet,  you  have  an 
efficiency  of  94.  We  w^ant  a  burner  that  will  give  the  same  efficiency 
all  the  way  through. 

Mr.  Chollar — You  cannot  do  that*  You  can  adjust  a  burner  so 
that  with  the  fluctuating  pressure  in  the  mains  the  efficiency  will  vary 
only  a  little. 

Mr.  Jenkins — If  you  double  your  pressure  yon  increase  the  flow- 

Mr,  Choli^r— Four  times  the  pressinre  will  double  Ihe  flow* 

Mr.  Jenkins^ — ^Double  the  pressure  and  you  increase  it  25  percent. 

Mr.  Chollar — The  flow  is  in  proportion  to  the  square  root  of  the 
pressure.     That  law  does  not  hold  good  with  burners  at  low  pressure. 

Mr.  Jenkins — If  you  put  a  governor  on  you  won't  have  your  vari- 
ation ;   you  will  control  the  variation  in  the  main. 

Mr.  Chollar — As  I  understand,  your  check  is  simply  two  little 
holes.  It  might  be  a  burner  with  a  screw  in  it.  I  have  a  little  in- 
strument that  1  brought  along  to  show  the  difficulty  of  taking  the 
pressure  at  the  tip,  but  I  did  not  bring  it  to  the  hall.  In  order  to  get 
the  pressure  at  the  tip  you  put  the  pressure  guage  between  the  check 
and  the  tip.  You  are  using  a  check  burner,  for  instance,  with  4 
inches  pressure  in  the  main.  You  will  perhaps  have  only  5-tenths 
or  6-tenths  above  the  check ;  at  the  tip  the  pressure  varies  only 
slightly. 

Mr.  Jenkins — ^You  have  a  tip  that  burns  more  than  your  check  will 
carry  through. 

Mr.  Chollar— I  do  not  have  any  particular  check  or  tip  at  alL 

Mr.  Jenkins — ^Don't  you  have  your  tip  to  hum  more  than  the  check 
would  ordinarily  carry  through? 

Mr.  Chollar — (Generally. 

Mr.  jENKiss-^Don't  you  have  to  do  that  always;  for  instance, 
what  good  would  your  check  be — say,  that  your  check  would  pass 
6  feet  and  your  tip  would  only  burn  2  feet,  what  good  would  your 
check  be? 

Mr.  Chollar— WelL  if  the  check  don't  "'  check  ''  it  is  of  no  use, 

Mr.  LANSfiF-N — That  question  is  just  what  I  want  to  get  at.  I  claim 
that  if  a  check  burner  will  only  give  the  same  amount  of  gas  under 
the  same  pressure,  it  does  not  check.  I  put  a  pressure  of  i  inch  on 
a  burner  with  a  6-foot  tip.  If  I  put  a  pressure  of  3  inches  on  that 
same  burner  tip  I  will  not  get  as  much  light  on  the  photometer  as  I 
had  with  the  low  pressure,  because  I  increased  the  pressure  betw^een 
the  check  and  the  tip^  which  ought  to  be,  I  think,  from  5-tenths  to 
4-tenths. 
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standard^  had  not  something  better  be  done  about  that — some  com- 
mittee appointed ;  or  the  Secretary,  perhaps^  instructed  to  notify  the 
founders  to  that  effect? 

Mr.  Ramsdell — I  took  it  for  granted  that  the  Society  of  Gas  Light- 
ing would  take  charge  of  that  work.  All  of  the  Associations  are^ 
adopting  the  same  standards,  and  it  seems  to  me  that  one  Society  or 
one  Association  couid  do  that  work  better  than  to  have  each  of  us  do  j 
it.  I  would  suggest  that  the  Secretary  of  this  Association  make  known  i 
to  the  Secretary  of  the  Society  of  Gas  Lighting  whatever  action  we  \ 
may  take  to-day. 

The  President — I  think  that  is  sufficient. 

On  motion  of  Mr.  Ramsdell  the  plans,  as  proposed »  were  adopted 
by  the  Association. 

The  PRESiuEjrr^The  next  business  we  have  is  the  paper  by  Mr. 
Fred.  Bredel,  of  Milwaukee,  Wis.,  entitled 

THE  ADVANTAGES  OF  RECUPERATIVE    FURNACES  IN 
THE  UTILIZATION  OF   HEAT. 

To  determine  the  advantages  of  generating  furnaces,  more  properly 
recuperative  furnaces  (such  as  convert  the  solid  fuel,  first,  into  gener* 
ator  gas,  and  then  burn  the  same  to  CO^  and  H4J,  by  means  of  a  sec- 
ondary air  supply,  previously  heated  by  means  of  a  recuperator),  let 
us  consider  all  the  advantages  separately ; 

Firsf. — The  saving  of  fuel. 

Second. — The  saving  in  labor. 

Third, — ^The  saving  in  floor  space  per  i,ooo  feet  of  gas  made. 

Fourth. — ^The  greater  production  per  retort  before  same  needs  re- 
placing; or^  in  other  words,  the  saving  in  wear  and  tear. 

The  disadvantages  are  r  The  greater  first  cost. 

L  Saving  of  Fuel, — For  the  analytical  calculation  of  the  saving  ol^ 
fuel,  I  will  have  to  use  the  metric  system  throughout,  but  will  give  at 
all  times  the  totid  result  in  pounds,  cubic  teel  and  British  heat  units. 

To  determine  the  amount  of  fuel  saved  for  a  certain  amount  of  gas 
made,  let  us  first  understand  the  process  under  which  tht  fuel  is  con- 
sumed by  both  ways  of  heating  retorts.  In  the  ordinary  way  of  free 
fire  the  holid  carbon  contained  in  the  coke  is  burned  immediately  to 
CO^,  and  forms  thereby  i  weight  unit  carbon,  3.66627  weight  units 
CO'i.  In  generating  tiring,  the  carbon  is  first  burned  to  CO5.  then, 
by  passing  through  a  layer  of  hot  coke,  it  is  reduced  to  CO,  and  then 
burned  to  CO-i,  by  a  secondary  air  supply  previously  heated,  and 
forms  the  same  amount,  or  3.66627  weight  units  COj,  and  gives  the 
same  amount  of  heat  as  it  would  give  if  it  were  burned  directly  to 
CO2.  In  the  calculation  I  hive  taken  the  exact  atom  weights,  being 
11,97  for  carbon  and  15.96  for  O.  In  the  free  fire  furnace  the  process 
is:  one  kg.  of  carbon  burned  to  3.66627  kg.  COj  develops  8,080 
calories.     In  the  generator  firing  the  process  is  as  foUows: 
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Calories. 

i  kg*  C  is  bumed  to  i. 833135  kg*  CO^,  giving 4,040 

This  CO'i,  by  passing  through  a  layer  of  hot  coke,  is 
reduced  to  2.333135  kg*  CO,  by  taking  up  k 
kg.  C. 
To  make  this  reduction  2,846.5  cal.  are  absorbed. 
We  have,  therefore,  to  subtract  this  amount  ab- 
sorbed . , 2,846.5 

Therefore,  heat  left 1,193,5 

Add  to  this  the  heat  formed  by  i  kg.  C  to  CO 1,193.5 

To  this  add  the  heat  formed  by  f>urning  2*333135  kg. 

CO  to  CU-it  equal  to  2.440  cal.  per  kg.,  or 5i<^93 

Or  total  heat  developed 8,080 

Or,  expressed  in  British  measurement,  i  pound  carbon  gives  in 
either  case  3,66627  pounds  CO^  and  develops  14,544  British  heat 
units.  This  shows  that  the  heat  produced  is  thtr  same  if  C  is  burned 
direct  to  CO.2,  or  first  to  COi^  then  reduced  to  CO,  and  burned  again 
to  COj. 

With  free  fire  furnaces  the  combustion  is  generally  very  imperfect, 
and  quite  an  amount  of  heat  is  lost  by  sending  CO  to  the  chimney ;  fur- 
thermore, a  great  deal  of  water  is  evaporated  and  sent  as  hot  steam 
into  the  chimney — another  loss. 

The  waste  gases  of  a  free  fire  bench  leave  the  bench  generally  at  a 
temperature  of  1,000^  C,  or  about  1,850^  F.,  while  with  a  good  re- 
cuperative furnace  the  temperature  of  the  waste  gases  ought  not  to  be 
higher  than  350  to  360  C,  or  about  650  to  680^  F.  (See  paper  read 
by  me  before  Ohio  Association.) 

Let  us  now  figure  out  the  amount  of  heat  lost  by  burning  the  coke  on 
an  ordinary  grate.  To  do  this  we  must  first  know  the  composition  of 
the  waste  gases.  Assuming,  as  is  generally  done,  the  furnaces  are 
fired  every  hour,  the  average  composition  of  the  waste  gases  of  a  well 
worked  bench  will  be  as  follows : 

CO I  per  cent. 

CO:r.. II  * 

O. 8      *' 

N . . 80      •* 

Total 100  per  cent. 

One  kg.  carbon  forms  1.S533  cubic  meters  CO  or  CO*,  and  we  have  1 
I  per  c!ent*  CO  =:    1  X  i*^533  -^  12  :=    0.1544  cubic  meters  CO. 
It  per  cent.  CiXj^==  11  X  1-8533  -:-  12  =    1.6989  cubic  meters  COi. 
8  per  cent*  O      ^^    SXi*S5  33-4-12=    1-2355  cubic  meters  O. 
[80  per  cent.  N      =  80  X  1*^533  H-  la  =  12,3553  cubic  meters  N. 
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Or,  expressed  in  weight : 

CO     0.1544  X  1-2555  (spec,  w.)  =    0.1938  kg.  CO. 
CQj    1.6989  X  1.9781       *'     ''      =    3.3606  kg.  COj. 

O        1.2355X1.4304       "     ''      =    1.7673  ^g-O- 
^      12.3553  X  1.2567       '*     "     =  15.5269  kg.  N. 

To  find  the  heat  carried  away  we  have  to  multiply  above  weights  by 
the  specific  heat  of  the  gases,  and  the  difference  between  the  temper- 
atures at  which  the  gases  leave  the  furnace  and  the  air  enters  the 
grate,  or  1,000°  —  20''  =  980°  C.  To  this  we  have  to  add  the  heat 
carried  away  by  about  0.250  kg., steam,  this  being  about  the  amount  of 
water  evaporated  in  the  ash-pan,  and  also  to  add  the  amount  of  heat 
lost  by  incomplete  combustion.  The  cooling  off  of  retorts  by  open- 
ing the  fire  door  we  will  consider  later. 

Specific  Heat  Tempera- 
f  rom  U  to       ture  1 ,000 
Kg.  1,000"  C.        — 20"C.  Calories. 

CO 0.1938  X  0.2450  X  980—     46.54 

COi 3.3606  X  0.2940  X  980  =»   968.25 

O 1.7673  X  0.2175  X  9S0  =     376.69 

N 15-5269  X  0.2438  X  980 -"  3»709-75 

HiO 0.2500  X  0.6790  X  980  =-   166.36 


Total 2 1.0986  

Heat  carried  away 59267.59 

Loss  of  0.1938  kg.  CO  is  472.87  —  249.57 233.30 


5,490.89 

The  loss  by  opening  the  fire  door  can  be  safely  fig- 
ured at  5  per  cent. ,  but  in  the  general  run  it  is 
much  more.  5  per  cent,  of  the  above  5490.89 
cal.  added 263.34 


Total  loss 5>754«23 

Or  round 5>750 

The  total  heat  developed  was 8,080 

or  a  loss  of  71.2  per  cent. 
Loss  of  Heat  in  Recuperative  Furnaces, — By  an  average  of    10 
analyses  I  found  the  waste  gases  to  contain  as  follows: 

CO,> 17.92  per  cent. 

CO 0.08  per  cent. 

O 2.17  per  cent. 

N 79.83  per  cent. 

100.00 

The  average  temperature  of  waste  gases  before  entering  the  chim- 
ney flues  was  360'  C.  The  amount  of  waste  gases  formed  by  one  kg. 
carbon  was  as  follows : 
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17.92  percent.  CO2:  17.92  X  i«8533  h-  18  =1.8451  cubic  meters. 
0.08    **       *'     CO:       0.08X1.8533^-18=0.0082     "         '* 
2.17    *'       '*     O:  2.17X1.8533-2-18=0.2234     "  *' 

79.83''       ''      N:  79.83X1.8533^18=8-2194     " 
Or,  by  weight: 


CO2  1. 845 1  cubic  meters 
CO  0.0082  '*  *' 
O  0.2234  '*  ** 
N      8.2194     ''         '' 


X  1. 9781  =    3.6498  kg.  CO2. 

X  1.2555  =    0.0103  kg.  CO. 

X  1.4304  =    0.3196  kg.  O. 

X  1.2567  =  10.3293  kg.  N. 

To  find  the  heat  carried  away  we  have  to  multiply  specific  heat  of 
gases  at  360^  by  difference  in  temperature  (360  —  20),  340°,  and  add 
the  heat  carried  away  by  steam  formed  from  2  H  and  O.  The 
amount  of  water  used  under  grate  is  30  per  cent.,  or  0.3  kg.  per  kg. 
of  carbon,  and  we  have  as  follows :  (See  paper  read  by  me  before  the 
Ohio  Association.) 

Spec  Heat    Difference 
Kg.  at360oc.       In  Temp.       Calories. 

COa  equals 3.6498  X  0.2340  X  340  =  290.38 

CO  equals 0.0103X0.2450  X  340=  0.86 

O  equals 0.3196  X  0.2175  X  340=  23.63 

N  equals 10.3293  X  0.2438  X  340  =  856.21 

H2O  equals 0.3000X0.525  X  340=  5.36 


14.6090  1,176.44 

Plus  loss  on  0.0103  kg.  unconsumed  CO 12.13 


1,188.57 


Plus  loss  of  heat  by  opening  filling  door,  less  5 

percent 51.43 


Total  loss 1 ,240.00 

The  heat  gained  by  firing  hot  coke,  coke  being 
used  direct  from  retorts  at  about  750^  C,  or 
about  1,400°  F.,  specific  heat  of  coke  being 
0.2031  ...    150.00 


The  total  loss,  therefore 1,090.00 

or  13.5  per  cent. 

Or,  expressed  in  British  measurement,  the  total  heat  lost  by  waste 
gases  is  for:  Free  fire  benches,  10,350  British  heat  units,  or  71.2  per 
cent.;  recuperative  benches,  1,962  British  heat  units,  or  13.5  per 
cent.  This  would  be  the  correct  percentage  of  loss  providing  all  the 
heat  was  directly  used  to  heat  retorts,  but  with  the  recuperative  fur- 
naces part  is  used  to  superheat  the  primary  and  secondary  air  supply ; 
and  there  is  at  all  times  a  loss  by  radiation  and  leakage,  etc.,  amount- 
ing to  about  500  cal.,  and  the  actual  loss  is,  therefore,  about  20  per 
cent,  for  recuperative  furnaces. 
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We  will  now  make  a  calculation  of  the  flame  temperature  and  of 
the  absolute  pyrometric  efficiency  of  the  different  furnaces.  The 
flame  temperature  for  the  recuperative  furnace  will  appear  high,  but 
it  must  be  remembered  that  this  temperature  is  obtained  only  at  a 
certain  point  and  distance  above  the  point  of  the  uniting  of  CO  and 
O,  and  wiU  be  immediately  absorbed  and  lowered  beyond  that 
point. 

The  Pyrometric  Efficiency  and  Flame  Temperature, — ^To  find  the 
flame  temperature  of  combustion,  divide  the  total  heat  developed 
by  the  amount  of  waste  gases  multiplied  by  specific  heat.  We  have 
therefore : 

First,  for  free  fire  furnaces — 

8,080  —  223 

0.1938  X  0.245  +  3-3606  X  0.3305"+  1.7673  X  0.2175  +  15-5269 

X  0.2438  -f  0.25  X  0.7735 

equals 

7^857 

0.04748  +  I.I  1068  +  0.38439  -f  3.78546  +  0.19337 
equals 

-^^^^  ==  1,422°  C.  =  2,690°  F. 

Second,  for  recuperative  furnaces — 

The  total  amount  of  heat  developed  by  i  kg. 

carbon  burned  to  CO2 8,080  cal. 

Minus  loss  by  opening  fire  door 52 

Minus  loss  for  unconsumed  CO 12 —    64    " 

8,016  cal. 

Plus  heat  gained  by  firing  hot  coke 150    ** 

Plus  heat  absorbed  by  primary  and  secondary 
air  in  recuperator  and  returned  to  combus- 
tion      2,268    " 

Total 10,434    '' 

And  we  have : 

10.434 

3.6498  X  0.398  -f  0.0103  X  0.245    •    0.3196  X  0.2175  -f  10.3293 

>   0.2438    •    0.3  X  0.9545 

e(|iials 

i".434 

1.45262     -  0.00252  —  o.o6()5i  -V  2.51828  —  0.28635 
e(iiials 


10.434 
4.32928 


2,410    C.  -^  4.370'  F. 
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31^ f  primary  and  secondary  air,  were  not  superheated  we  would  have, 
^^  amount  of  heat  developed  8,166  caL,  and  14.6090  kg.  products 
I  combustion,  and  average  specific  heat  of  0.28749  and  flame  tem- 
CK-ature;  therefore, 


F, 


14.609  X  0.28749 

[  The  total  amount  of  heat  developed  by  i  kg.  carbon  is  as  follows : 
hee  fire  benches,  7,857  caL  ;  generative  benches,  8,166  cah  ;  re* 
operative  benches,  10,454  cal. 

To  find  out  the  heat  utilized  to  heat  the  retorts  we  have  to  figure  out 
f  €  amount  of  heat  the  gases  contain  when  their  temperature  drops  to 
Loco"  C. 
'  This  is  for  free  fire  benches,  as  shown  before,  5,531  cab 

For  recuperative  and  generative  benches  in  both  cases,  14,609  X 
U28749  X  980  =  4,115  cal.     And  we  have: 


open 
Grate, 


tii'Dvralive 
Fumiico, 

8,166  cal. 

4,IT5    ^^ 


FurilllC43« 

10,434  cal, 
4. 115  ** 


total  heat  at  disposition 7 1857  cal. 

[ieat  carried  by  gases  at  1,000..     5,531   "- 

tieat  available  for  heating  retorts    2,326  cal.    4,651  cal.      6,319  cal. 
total  amount  heat  in  t  kg.  carbon  8,080  "      8,080  *'         8,080  " 
Pr  an  efficiency  of 28,78  p.  c»  50.13  p.  c.     78.20  p. c. 

Or,  putting  the  consumption  of  coke  of  a  recuperative  bench  at  100 
pounds,  the  benches  would  use  as  follows:  Recuperative  bench,  100 
pounds;  generative  bench,  156  pounds:  free  lire  bench,  272  pounds. 

The  foregoing  calculation  shows  plainly  the  great  advantage  gained 
by  thoroughly  superheating  the  primary  and  secondary  air  supply 
(principally  the  latter* )  I  have  a  table  prepared  showing  the  amount 
of  heat  transmitted  per  10  stjuare  feet  of  fire  brick  wall,  providing  the 
air  has  a  good  access  to  the  heated  surfaces  and  takes  the  heat  as  fast 
as  it  is  transmitted. 

This  diagram  exhibited  shows  the  nearly  absolute  necessity  of  hav- 
ing thin  division  walls  between  waste  gases  and  air»  and  a  large  heat- 
ing surface.  Furthermore,  it  is  best  to  change  the  direction  of  air 
¥ery  frequently,  as  is  done,  for  instance,  in  the  Khenne  recuperator; 
Dtherw^ise  the  heat  by  radiation  will  be  the  only  heat  completely  util- 
ized, while  the  heat  by  contact  will  be  utilized  only  to  a  small  extent. 

The  amount  of  heat  lost  by  radiation  for  a  bench  of  9  retorts,  work- 
ing 10  or  more  benches  in  a  stack,  is  per  hour,  31,000  caL,  etjual  to 
about  123,000  British  heat  units. 

The  amount  of  heat  lost  by  two  benches  of  6*8,  free  fire,  is  32,500 
pal.,  equal  to  about  129,000  British  heat  units, 
kie  production  of  gas  per  24  hours  is  the  same: 

9  retorts  at  10,000  feet  3=90,000  feet  per  diem* 
12  retorts  at    7,500  feet ^90,000  feet  per  diem. 
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So  we  find  that  the  loss  by  radiation  does  not  differ  much  in  either 
case. 

By  actual  experiments  I  have  found  that  loo  pounds  of  Youghio- 
gheny  coal,  distilled  in  benches  of  9's,  use  10.5  pounds  of  hot  coke 
and  make  a  little  over  5  feet  of  gas ;  or  90,000  feet  require  18,000 
pounds  of  coal,  and  this  requires  1,890  pounds  of  coke,  providing  the 
benches  are  worked  right.  This  1,890  pounds  of  coke  contain,  on  an 
average,  1,757  pounds  of  carbon.  Of  this  amount  about  57  pounds 
are  thrown  away  with  the  clinkers,  and  we  have  left  1,700  pounds  of 
carbon. 

As  we  have  seen  in  recuperative  furnaces,  the  total  heat  utilized  is 
78.23  percent,  of  the  theoretical  14,544  heat  units,  or  11,378  heat 
units,  or  1,700  pounds  of  carbon 

develop 193,423,000  heat  units.     Of  this  are 

lost  by  radiation      3,352,000  heat  units. 

190,07 1 ,000  heat  units  used  to  distill  18,000 
pounds  coal  and  heat  the  resulting  gas  and  coke. 

If  we  should  use  all  the  heat  contained  in  the  coke  we  would  only 
have  to  use: 

190,071,000  divided  by  14,544,  equals  1,307  pounds  carbon. 
Minus  57   pounds   carbon   wasted   in 

ashes  and  clinkers 57  pounds  carbon. 

Or 1 ,250  pounds  carbon. 

Or  coke  containing  93  per  cent,  carbon  1,344  pounds  coke. 

The  ideal  bench,  where  there  is  no  loss  by  radiation  or  of  carboit 
in  ashes  nor  by  waste  heat,  is  the  bench  that  could  distill  100  pounds 

coal  by  1,344  divided  by  18  equals  7.47  pounds  coke. 

Pounds. 
In  the  best  recuperative  benches  to  date  are  used. .  . .  10.5 
In  the  generating  benches  without  recuperation  the 

consumption  amounts  to  10.5  X  1.56 16.38 

In  free  fire  benches  the  consumption  is  10.5  X  2. 72.. 28.56 

Or  the  net  efficiency  for  different  ways  of  firing  expressed  in  per 
cent. : 

Rccui>orativc 71 -14  per  cent. 

Ocnerating 45.60       ** 

Free  tire 26.15       " 

The  foregoing  clearly  shows  that  what  is  wanted  is  high  flame  tem- 
perature.     If  we  compare  CO  and  If.  we  find: 
I  weight  unit  CO  retiuires    2.4645 

weight  units  air  and  forms 1.5714  weight  units  C0«. 

Plus 1. 8931  ''  N. 
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Specific  heat  CO3  at  2,2oq'^C>,  or  4,000*^.,  is  0,395.     Therefore, 

1.5714  X  0.395  —  0.6207 
1. 893 1   V  0*244  =  0,4619 

1.0826  specific  heat  per  weight  unit; 
And  as  i  kg.  CO  develops  2,440  cal.  flame 

temperature  =  — ^,— -  = , ,    2, 2^0"^  C. 

And  as  1  lb.  CO  develops  4,392  heat  units 

flame  temperature  =  -^'^^\  — 4,058°  F. 

1.0826  '^ 

I  weight  uoit   H  requires   34t4t7  weight 

units  air,  and  forms 8.98  W.U.H. 

Plus 26.4371  W.U.N. 

Specific  heat  of  H^O  at  1,900*^  C,  or  3, 50o''Fm  is  o. 88 5  ;  therefore, 

8.98     X  0.885  =  7.9473 

26.4371  X  0.244  =    6.4506 


M'3979 
kg,  H.  burned  to  H-iO  (vapor)  develops  29,141  cal. 
29,141 


And  as 

flame  temperature  = 


2,025''  C. 


units  flame  temperature  = 


3^640^^  F. 


14-3979 
Or  as  I  lb.  H  burned  to  HjO  (vapor)  develops  52,454  heat 

52,454   ^ 

M-3979 

Therefore  w^e  must  see  to  it  that  the  generator  gases  contain  as 
much  CO  as  possible  and  as  little  H  as  possible. 

11.  T/it^  Savin ji^  in  Labor, — Exact  figures  on  this  subject  cannot 
be  given,  as  the  amount  of  gas  made  per  man  per  12  hours  is  vastly 
different;  but  it  should  be  about  35,000  to  40,000  feet  with  recuper- 
ative benches T  against  25,000  to  30,000  feet  with  ordinary  benches. 
But  at  different  works  and  under  different  conditions  this  may  vary 
somewhat, 

IIL  The  Saving  in  Floor  Space, — A  stack  of  12  benches  of  9's, 
having  a  capacity  of  1,080,000  feet,  or  round  one  million,  occupy  a 
floor  space  63  X  78  feet  =  4,914  sq,  feet.  =:  4.914  sq.  feet  per  1,000 
feet  of  gas  per  24  hours.  Twenty-four  benches  of  6's,  with  ordinary 
free  fire  grate,  have  the  same  capacity  and  require  115  X  6'^^=  li^AS 
=»  7,245  sq*  feet  per  1,000  feet  gas. 

IV»  The  Saving  in  Wear  and  Tear. — The  cost  of  repairing  and 
resetting  a  bench  of  9*s  recuperative  system,  or  bench  of  6's  free  fire, 
is  about  the  same  per  retort;  but  the  retort  in  the  bench  of  9^s  will,  on 
account  of  even  heat  and  absence  of  slack,  etc.,  last  much  longer  (or, 
more  exacdy  speaking,  make  more  gas)  than  a  retort  in  a  free  fire 
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bench.  By  practice  I  have  found  out  that  a  good  retort  in  recupera- 
tive benches  makes  on  an  average  trom  7  to  9  million  feet  before  re- 
placing becomes  necessary,  while  in  a  free  fire  bench  a  retort  averages 
generally  from  4^  to  6  million  feet. 

Dtsadi>antaj^es  —  The  Greater  Fh  si  Cat, — To  consider  the  first 
cost  of  the  different  benches,  we  must  supply  both  benches  with  the 
same  quality  of  iron  work,  such  as  self -sealing  mouthpieces,  large 
mains,  etc.,  and  figure  the  cost  per  1,000  feet  of  gas  made  per  24 
hours,  and  not  per  bench. 

It  will  re(|uire  two  benches  of  6's  to  do  the  same  work  as  one  bench 
of  9*s,  and  we  find  the  cost  to  be  about  as  to  is  to  9  in  favor  of  free 
fire  benches;  but  as  the  difference  is  so  small  (only  about  $5  per 
1*000  feet  capacity)  it  is  hardly  worth  while  to  consider  it,  although 
benches  might,  without  self-sealing  mouthpieces  and  in  sluggish 
workmanship,  be  built  cheaper  and  make  the  difference  about  10  to 
8,  or  up  to  $9  per  1,000  feet.  But  it  at  alJ  times  paj^  in  the  end  to 
pay  a  higher  price  for  good  benches  and  good  workmanship. 

To  sum  up,  on  a  production  of  100,000  feet  per  24  hours  the 
saving  in  fuel  in  recuperative  benches  over  generative  benches  is 
1,176  lbs  coke,  at  ^3*75  per  ton,  $2,21 ;  over  free  fire  (open  grate) 
benches  is  3,612  lbs.  coke,  at  $3-75  per  ton,  #6.77.  The  saving  in 
labor,  about  25  per  cent.,  or  about  $2,50.  The  saving  in  wear  and 
tear,  25  cents  to  35  cents. 

The  disadvantages:    The  greater  first  cost,  at  10  per  cent,  on  first 

S-*>oo       9,000  ,        11   I     ,        .  11         1        1 

cost,  trom  — .—  to      ^     ,  or  say  that  all  the  benches  would  work  only 
3f>5  365 

5,000       9,000  -    ^ 

200  days  per  year»— ^ to z^  25  to  45  cents  per  100,000  feet 

per  24  hours.  Or,  expressed  per  1 ,000  feet  in  cents,  recuperative 
against  free  fire — 

(vFO«fi  G&lu.       Uro6s  Lo«&.       NelGAitt, 

Coke ..,..-,  6,77 

l^bor a. 50 

Wear  and  tear 0,30 

Greater  first  cost 0*35 

9*57  0-35  9'i2 

Plus  saving  in  fioor  space  of  2,331  square  feet. 

DISCUSSION. 

The  Prkstdext — ^Gentlemen,  this  paper  is  before  you  for  discussion* 
and  we  will  be  gLad  to  hear  from  any  one. 

Mr.  Egner — 1  think  that  very  few  w^ho  have  never  done  this  kind 
of  w^ork  which  Mr,  Bredel  has  gone  into  so  fully,  in  preparing  a  paper 
like  this  is,  can  appreciate  the  amount  of  labor  that  it  calls  for,     1 


I 
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think  that  it  is  one  of  the  best  papers  we  have  ever  had  before  this 
Association.  I  have  read  it  over,  but  I  did  not  see  it  soon  enough  to 
verify  any  of  the  figures.  I  got  it  just  before  starting  for  Detroit,  and 
I  am  very  much  pleased  with  it. 

Mr.  Jas,  W.  Dunbar— Mr,  Bredel  starts  out  with  the  statement 
that  rectiperative  and  generative  furnaces  are  the  same  thing.  Then, 
he  gives  the  best  recuperative  benches  to  date  as  using  10,5  [rounds 
of  coke  per  100  pounds  of  coal^  and  in  the  generating  benches, 
without  recuperation,  at  16. 38  pounds  of  coke,  I  would  like  hira 
to  define  more  clearly  what  constitutes  a  generating  bench. 

Mr.  BkEriEL — A  generating  bench  I  consider  a  bench  where  the 
coke  is  gasified  and  afterward  burned  by  the  secondary  air  supply. 

Mr.  Dunbar— Then  you  make  the  distinction  as  one  in  which  the 
primary  air  supply  is  heated  in  the  recuperative  but  not  in  the  gener- 
ative. 

Mr,  BREr>EL — A  recuperative  bench  is  a  generative  bench,  but  a 
generative  bench  is  not  every  time  a  recuperative  bench, 

Mr.  Dunbar — ^In  the  generating  bench  you  heat  your  secondary  air 
supply? 

Mr,  Hrrt»fx — No,  sir;   not  in  the  generating  bench, 

Mr.  Dunf^ar — 1  cannot  agree  with  Mr.  Bredel  in  his  conclusions 
in  regard  to  the  superiority  of  recuperative  benches  over  what  he 
terms  the  ordinary  benches;  and  I  term  a  generating  bench,  or  half- 
depth  generative  bench,  in  which  the  secondary  air  supply  is  heated, 
as  being  under  the  classification  of  an  ordinary  bench.  It  is  in  all 
respects  an  ordinary  bench,  in  that  the  only  difference  in  construction 
is  that  you  build  your  furnace  deeper,  and  perhaps  a  little  wider  and 
longer,  and  at  a  very  little  additional  cost  you  can  i>ut  in  your  sec- 
ondary air  flues,  so  that  in  the  bench  you  have  one  in  all  respects 
that  is  an  ordinary  bench.  With  this  kind  of  a  bench  you  can  get 
results  approximately  as  high  as  Mr.  Bredel  claims  with  recuperative 
benches.  It  is  a  bench  that  in  all  respects  is  an  exceUent  one — one 
that  is  economical ;  and  the  only  superiority  that  I  can  see  in  re- 
cuperative benches  is  that  the  consumption  of  coke  is  very  much  less, 
and  in  that  respect  there  is  a  saving:  but  a  saving  in  Hoor  space  and 
labor  there  is  not.  If  we  can  obtain  as  much  from  a  retort  with  a 
generative  bench,  then  the  floor  space  he  has  calculated  for  24 
benches  of  6*s  would  be  the  floor  space  required  for  18  benches, 
which  would  reduce  the  floor  space  to  about  that  occupied  by  re- 
cuperative benches  producing  the  same  amount  of  gas.  Now,  about 
the  saving  in  wear  and  tear.  He  says  the  cost  of  repairing  and  re- 
setting a  bench  of  9's,  recuperative  system,  or  bench  of  6*s,  free  fire» 
is  about  the  same  per  retort.  I  claim  we  cannot  build  a  recuperative 
bench  for  the  same  price,  or  about  the  same  price,  that  we  can  a 
bench  with  the  ordinary  fire  grate  system.  In  the  recu|>t^rative  bench 
the  complications  in  the  settings  of  the  flues  are  great  and  n>any,  and 
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you  cannot  take  out  a  bench  without  rebuilding  these  flues,  because 
the  leakage  from  them  would  he  such  as  to  totally  depreciate  the  eflfi- 
ciency  of  the  bench.  A  man  would  not  be  justified  in  resetting  the 
retorts  without  rebuilding  his  flues.  Then  he  speaks  of  the  greater 
first  cost.  He  has  the  greater  first  cost  only  lo  per  cent,  more  than 
the  open  free  fire ;  but  the  difference  is  certainly  loo  t>er  cent.  It 
compares  just  about  the  same  as  a  two-story  house  to  a  one-story 
house.  In  the  first  place,  the  height  is  twice  as  great,  and  the  founda- 
tions are  greater ;  so  that  the  statement  that  a  bench  of  recuperative 
furnaces  costs  only  lo  per  cent*  more  I  do  not  think  is  correct.  I  do 
not  think  any  builder  of  benches  would  agree  to  build  a  bench  at  a 
cost  or  increase  of  only  lo  per  cent.  He  has  figured  up  at  the  end 
a  saving  of  g,2  2  cents  per  i,ooo  feet  of  gas  made  in  the  recuperative 
bench,  over  generative  benches.  He  can  claim  no  saving  except  for 
coke.  He  has  a  saving  for  coke  figured  out  at  2,21  cents  per  1,000, 
but  at  the  figures  he  gave  before  it  was  only  1.88  cents.  He  takes 
the  coke  there  at  1,176  pounds^  but  in  the  table  given  in  another 
place  it  would  only  amount  to  1,024  pounds,  which  would  reduce 
that  to  1.88  cents.  Now,  the  greater  first  cost  of  0*35  per  1,000 
certainly  will  not  be  borne  out.  I  do  not  think  any  manufacturer  of 
benches  would  agree  to  put  in  a  recuperative  bem  h  at  only  10  per 
cent,  more  cost.  If  in  generative  benches  of  6's  the  same  yield  per 
retort  can  be  obtained,  of  course  his  saving  in  labor  of  2,5  cents  per 
1,000  will  not  hold  good.  Then,  another  thing:  in  building  your 
retort  house  you  have  to  Imild  it  twice  as  high,  and  the  increase  in 
expense  there  is  very  great. 

Mr.  HuMfKRKVS — W'c  all  have  to  speak  in  the  same  language,  or 
we  cannot  have  an  intelligent  discussion.  I  would  like  to  have  the 
gentleman  who  last  spoke  define  what  he  means  by  a  generative 
bench. 

Mr.  I>uxitAR — What  I  would  term  a  half-depth  generative  bench  is 
one  in  which  you  have  a  large  furnace,  and  one  in  which  you  utilize 
a  secondary  air  supply  lo  burn  off  the  remaining  carbonic  oxide  in 
the  gas. 

Mr.  Humphrevs — Is  that  what  you  term  a  generative  bench? 

Mr.  Dunbar — I  would  term  it  a  half-depth  generative  bench. 

Mr.  HtrMPHREVS — I  would  like  to  ask  the  gentleman  if  he  would 
not  term  that  a  recuperative  bench,  though  of  perhaps  a  somewhat 
different  construction. 

Mr.  Dunhar — I  make  this  statement,  that  that  kind  of  a  bench  is 
an  ordinary  bench,  and  it  can  be  built  at  a  very  little  increased  first 
cost :  and  I  mean  to  be  correct  in  my  statement  that  it  is  a  half- 
depth  generative  bench.  I  deem  it  an  ordinary  bench  and  a  good 
bench* 

Mr,  Humphreys — He  would  simply  state  that  in  the  $arae  way,  II 
all  the  benches  in  this  country  were  recuperative  benches  full  depth, 
they  would  be  ordinary  also. 
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Mr.  Dunbar — Mr.  Bredel  makes  a  comparison  between  what  he 
claims  to  be  a  recuperative  liench  and  an  ordinary  bench.  I  took  his 
idea  of  what  constituted  an  ordinary  bench. 

The  President — ^Mr.  Bredel  made  the  comparison  between  a  re- 
cuperative bench  and  a  free  fire  bench ^  but  not  a  comparison  with 
generative  benches. 

Mr*  Geo,  Treadwav  Thompson — I  think  Mr.  Dunbar  misimder- 
stands  with  reference  to  the  diflVrent  f  between  hah'-depth  and  full- 
depth  recuperative  furnaces.  As  Mr,  Bredel  has  stated,  a  recupera- 
tive bench  is  a  generative  bench,  byt  all  generative  benches  are  not 
recui»erative,  I  take  it  that  Mr.  Brcders  understanding  of  a  generative 
bench  would  be  one  in  which  the  secondary  air  was  not  superheated, 
or  one  with  the  open  hearth  system,  such  as  the  Siemens  system,  as 
used  in  some  of  the  Scotch  works.     Am  I  right,  Mr.  Bredel? 

Mr.  Bredel — Vou  are.  About  the  cost,  I  think  1  am  right.  I 
think  I  know  what  I  am  talking  about:  and,  of  course,  I  would  back 
it  up.  The  cost  is  per  i  .000  feet  of  gas  made,  and  not  j^er  retort  or 
per  bench.  What  difference  does  it  make  how  many  benches  are  re- 
quired, if  they  do  tJie  same  amount  of  work — whether  i  of  one  kind 
r  10  of  another  kind?  Vou  are  not  going  in  to  buy,  for  instance,  an 
mgiue  at  so  much  per  volume — an  uncertain  quantity:  you  want  to 
know  exactly  how  much  work  can  be  done  with  it,  and  that  is  the 
point  1  make.  I  have  v/ritten  this  paper  from  actual  experience^  and 
1  think  1  am  right. 

Mr.  Duniur — ^1  have  no  {loubt  but  that  the  gentleman  is  right* 
and  he  has^  indeed,  written  a  very  vahiable  jiaperr  but  what  I  object 
to  is  his  comparing  of  results  capable  of  being  obtained  in  the  re- 
cuperative and  ordinary  benches.  The  point  I  am  driving  at  is  this: 
1  built  a  furnace— 1  do  not  know  exactly  what  kind  of  a  furnace  it  is, 
but  I  know  it  has  a  secondary  air  supply;  it  is  a  bench  of  6's;  and 
I  get  the  same  results  per  retort  out  of  these  benches  of  6's  that  Mr. 
Bredel  claims  he  can  get  out  of  a  bench  of  9's,  recuperative  settings. 
It  does  not  take  any  more  floor  space  worth  considering  to  produce 
the  same  amount  of  gas,  requires  no  more  labor,  and  the  greater  first 
cost  per  retort  will  not  begin  to  amount  to  the  cost  of  recu|>erativc 
benches  based  on  an  equal  production  per  retort. 

Mr,  Brkoel — You  are  absolutely  wrong  there,  A  bench  of  9's 
occupies  a  floor  space  of  12  feet  from  center  to  center,  and  a  bench 
of  6's  occupies  a  door  space  of  9  feet  6  inches,  and  the  capacity 
would  be,  in  comparison,  much  more  per  square  foot, 

Mr,  DLrNHAR — He  has  the  number  of  square  feet  for  a  bench  of 
9*s  sufficient  to  produce  1,080,000  cubic  feet  of  gas  at  49,014. 
With  benches  of  6's  you  get  the  same  result  per  retort.  Seven  thous- 
and two  hundred  and  forty-fne  square  feet  would  be  reduced  one- 
quarter,  which  would  bring  it  down  to  5,434 — very  little  more  than 
required  for  the  setting  of  9's.     In  his  calculation  of  floor  space  re- 
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quired  for  benches  of   q's  to   produce    i^oSa^ooo  cubic  feet,  and 

benches  of  6*s  to  produce  the  same  amount  of  gas,  the  difference  is 
about  2,300  square  feet,  whereas  the  diflereoce  would  be  only  about 
500  sc|uare  feet. 

Mr.  Bredel — You  are  talking  all  the  time  about  generating 
benches,  and  I  am  talking  about  free  fire  benches  and  recuperative. 
So  there  is  no  use  of  your  talking  about  generative  benches,  for  we 
are  not  talking  about  the  same  objects. 

The  Presh^ent — Mr.  Dunbar,  Mr.  Bredel  is  making  his  compari- 
son between  recuperative  furnaces  and  free  fire  benches.  He  con- 
fines his  comparison  to  that,  and  he  claims  that  tw^o  benches  of  6's 
are  equal  to  one  bench  of  9's — two  benches  of  6's  with  an  ordinary 
free  fire  are  equal  to  one  bench  of  9's.  recoperative  bench. 

Mr.  Thompson — Perhaps  Mr,    flunbar    would  be  satisfied  if  Mr, 
Bredel  will  acknowledge  or  state  that  he  does  assume  the  half-deptbd 
regenerative  bench,  which   Mr.   Dunbar  has,  to  be   a   recuperative" 
bench. 

Mr.  Bredel^ — That  is  what  I  say — that  is  what  I  have  been  driving 
at  all  the  time. 

The  President — We  would  be  glad  to  hear  from  some  other  gen- 
tleman. The  paper  perhaps  does  not  admit  of  such  a  discussion  as 
some  of  the  others  we  have  had.  but  possibly  some  other  gentleman 
may  want  to  say  something, 

Mr.  Chollar — It  seems  there  is  not  so  much  difference  between^ 
Mr.  Dunbar  and   Mr.  BredeL  as  Mr.  Dunbar  would  think,  because 
they  are  both  talking  about  the  same  kind  of  a  furnace  but  of  differ- 
ent construction.     Mr.  Bredel  has  one  kind  of  recuperative  furnace 
in  his   mind  while  Mr.  Dunbar  has  another,  and   Mr.  Dunbar  only 
supports  what  Mr.  Bredel  has  said.     One  point  in  that  paper  pleases* 
me  very  much.      I  have  worked  at  it  a  good  deal  and  >Ir.  Bredel  ha 
solved  it  in  a  very  nice  way.     We  have  been  wanting  some  means  ofJ 
finding  out  the  theoretical  quantity  of  fuel  net  essary  to  volatilize  coal^ 
in  the  retort,  and  it  seems  the  simple  way  always  comes  at  la^t.     In 
the  latter  part  of  Mr,  Bredei's  paper  he  has  figured  it  out  very  nicely 
and  in  a  very  simple  way. 

On  motion  of  Mr.  fenkins,  a  vote  of  thanks  was  tendered  to  Mr. 
Bredel. 

QUESTION  BOX. 

The  PRESinENT — We  have  se\eral  questions  here  which  we  wouldj 
like  answered.     One  is : 

"  Does  U  pay  to  dispinse  with  stopcocks  and  hoxes  on  service 
pipes  t^ 

Mr.  Lansden — At  one  time  I  had  charge  of  three  or  four  small 
works  in  growing  western  towns.  The  practice  of  the  authorities  was 
to  put  down  plank  pavements,  and  there  were  no  thoroughly  estab- 
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lished  street  grades.  1  had  charge  of  ane  works  for  about  two  years 
in  a  town  the  buildings  in  which  were  mostly  trame.  One  night  a 
fire  that  started  burned  up  about  20  buildings  before  the  fire  was  ex- 
tinguished. Our  stop-boxes  had  been  put  in  the  wooden  pavements, 
and  I  undertook,- with  the  men,  to  turn  them  off  but  only  succeeded 
in  turning  one  oft  out  of  20.  I  found  1  could  get  quicker  and  better 
results  by  leaving  the  gas  burning  as  the  fire  progressed  and  remove 
the  meter.  After  that  I  built  several  small  works  in  similar  towns,  and 
never  put  in  any  stop-boxes.  However,  in  cities  where  the  j>avements 
and  the  grades  are  all  right,  and  where  you  can  keep  the  top  of  the 
boxes  tight— H3f  course  the  boxes  must  have  tight  tops  or  the  boys  will 
fill  them  with  stones— boxes  can  be  used  satisfactorily.  But  my  expe- 
rience in  small  and  growing  towns  goes  to  show  that  boxes  are  not 
safeguards.  During  fires  you  can  save  by  removing  the  meters — that 
is.  you  can  save  money  by  not  going  to  the  expense  of  putting  in  stop- 
cock boxes,  and  removing  the  meters  when  fires  break  out.  In  two 
years  I  only  lost  two  or  three  meters. 

Mr.  So-merville — I  believe  in  England  they  do  not  use  such  things 
as  stopcocks  and  boxes.  My  experience  is  something  like  Mr.  Lans- 
den's,  in  the  case  of  a  Fire. 

Mr,  Jenkins — We  do  not  use  a  stopcock  or  box.  We  find  it  best 
to  remove  the  meters  and  save  them  instead  of  the  stopcock. 

Mr.  Yuuno^ — I  was  just  going  to  say  that  although  in  a  great  many 
instances,  when  you  want  to  turn  off  the  gas  at  the  stop-box,  you  can* 
not  do  it — the  box  is  either  filled  up  or  something  of  that  kind — in 
the  case  of  a  fire,  when  the  firemen  find  difficulty  in  putting  out  the 
flames,  because  of  the  gas  burning  in  the  house  and  relighting  the 
flames  again,  if  you  have  the  stop-boxes  in  place  you  show  to  the 
community  or  the  insurance  company  that  your  intentions  were  all 
right.  It  was  not  to  save  money  that  you  could  not  shut  off  the  gas, 
and  you  might  save  considerable  expense  in  that  way.  Insurance 
companies  and  the  proprietor  of  the  property  might  claim  that,  if  you 
had  exercised  proper  caution,  and  put  the  stop-box  and  stopcock  in^ 
you  might  have  been  able  to  shut  off  the  gas  and  there  would  have 
been  no  fire,  or  very  little  damage  done*  On  that  ground  I  think  it 
is  inadvisable  to  recommend  the  gas  companies  not  to  put  in  stop* 
cocks.  In  some  cases  they  are  very  convenient.  Sometimes  when  a 
customer  refuses  to  pay  his  gas  bill,  the  man  you  send  around  to  shut 
of  the  gas,  when  the  lady  of  the  house  discovers  what  he  is  after,  is 
met  with  an  axe  or  something  of  that  kind.  He  is  supposed  to  go 
into  the  cellar ;  but  it  is  very  handy  to  turn  the  gas  off  at  the  pave- 
ment. I  do  not  think  we  ought  to  dispense  with  the  stopcock  and 
box  at  the  curbstone. 

The  President — I  would  say,  in  my  own  experience,  the  Company 
with  which  I  am  associated  has  always  been  in  the  habit  of  using 
stopcocks  and  boxes,  and  we  have  found,  in  case  of  large   fires,  thaL 
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it  is  very  useful — in  that  it  saves  a  great  waste  of  gas.  It  so  hap- 
pened a  short  time  ago  there  w^  a  large  fire  in  one  of  our  business 
blocks  on  which  there  did  not  happen  to  be  a  stop-box.  There 
was  no  possibility  of  shutting  off  the  gas  and  so  the  fire  burned  out 
all  the  gas  fixtures  and  the  gas  was  leaking  there  for*  nearly  24  hours 
before  the  del>i  i^  was  cleared  away  so  the  gas  could  be  shut  off.  The 
next  question  on  the  list  is  No.  3: 

•'/w  reviving  pxide  in  ihe  off  box^  without  removal  of  same^  is  ii 
best  to  use  steam  where  it  wiii  come  into  contact  with  the  material 
^r  blow  air  through  without  steam/-'' 

Mr,  Gf,o.  TKfiMiWAY  Titr»Mrsnx— My  experience  has  been  with 
one  phase  of  this  question  only.  We  have  been  for  some  time  reviv- 
ing our  oxide  in  boxes  with  steam  and  air  by  making  an  attachment 
at  the  inlet  pipe  to  a  purifier  and  blowing  a  light  jet  of  steam  through 
there,  drawing  our  air  through  the  outlet  pipes.  If  there  was  a  black- 
board here  I  could  by  means  of  a  diagram  make  the  point  clear.  For 
the  off  box  there  is  a  connection  in  the  center  seal  between  the  inlet 
and  outlet  pipes.  Jn  injecting  steam  into  your  inlet  pipe  you  draw 
the  air  down  through  your  outlet  and  we  here  have  a  cover  with  a 
slide  in  it  by  which  the  tpiantity  of  air  entering  can  be  very  nicely 
adjusted,  so  all  danger  of  setting  the  oxide  on  fire  is  avoided.  We 
have  made  no  experiments  with  the  reviving  of  oxide  by  the  use  of  an 
injector,  in  which  the  steam  would  not  come  in  contact  with  the 
oxide,  as  described,  for  instance,  by  Mr,  W,  A,  Wood,  before  the 
New  England  /Association  last  spring ;  but  we  hope  soon  to  do  so. 

Mr,  Vounc; — I  would  judge  it  depended  considerably  on  the  con- 
dition of  the  oxide  as  to  whether  it  would  be  advisable  to  introduce 
steam  along  with  the  air  for  revivifying— if  the  oxide  is  new  and  the 
oxidation  very  rapid ;  if  I  were  doing  it  I  would  introduce  enough 
steam  to  keep  the  temperature  below  the  firing  point.  When  the 
oxide  becomes  older ^  and  the  oxitlation  not  so  rapid,  I  would  do 
away  with  the  steam.  Vou  require  all  the  air  that  you  c^n  get  in 
without  any  counteracting  to  raise  the  temperature  for  oxidation.  The 
solution  of  the  question  would  depend  altogether  on  the  condition  of 
the  oxide,  as  to  whether  it  would  l)e  necessary  to  use  steam  or  not. 

Mr.  Breoel — ^When  in  the  San  Francisco  works  I  saw  an  apparatus, 
devised  1  believe  by  Mr.  Jones,  the  Superintendent,  for  reviving 
which  struck  me  as  being  very  sensible.  In  the  center  of  the  bottom 
of  the  purifying  box  (the  box  is  24  feel  square,  or  something  like 
that)  he  has  |jut  a  4  inch  pipe.  In  that  4-inch  pipe  is  a  steam  jet. 
on  the  order  of  a  steam  jet  exhauster,  lie  lifts  off  the  cover  of  the 
box  and  closes  the  outlet  so  that  the  gas  cannot  be  threshed  around, 
then  he  puts  the  steam  jet  on  and  draws  through  about  four  times  the 
amount  of  air  that  would  be  necessary  to  revivify.  He  does  that  to 
keep  the  lemperature  down,  and  it  takes  generally  from  1  hour  to  24 
hours  to  revivify  a  large  box. 
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Mr.  Thompson— That  is  precisely  the  one  I  have  reference  to  as 
having  been  described  by  Mr,  Wood.  Doubtless  Mr,  Jones  took 
that  idea  with  him  from  Boston. 

Mr*  Brehel — V'es;  so  he  did* 

Mr.  Lanshen — As  I  understand  Mr.  Bredel,  he  says  to  put  as  much 
air  through  it  as  possible. 

Mr.  Brkdel — Ves  ;  you  have  to  put  enough  air  through  it*  If  yoa 
put  through  exactly  the  amount  of  air  required  to  revivify,  the  oxide 
becomes  hot. 

Mr.  Lansof.n — Several  years  ago  I  undertook  to  revive  by  the  use 
of  a  fan.  I  first  made  a  screen  of  wire.  I  used  a  material  which  I 
thought  could  not  burn,  and  that  was  broken  firebrick,  about  4-inch 
cubes,  and  iron  filings.  I  tried  it  in  one  box  and  revived  that  way. 
1  found  I  could  run  it  up  to  500'^  and  clear  it  entirely  of  the  sulphur. 
One  day.  when  absent  for  a  few  hours  from  the  city,  the  man  who  bad 
charge  of  it — he  is  one  of  Mr.  Chollar's  right  hand  men  to-day — 
thought  he  would  beat  me  a  little;  but  when  he  attempted  to  take  the 

ttemperature  in  the  box  he  broke  his  thermometer,  letting  his  fan, 
however,  keep  on  running.  He  sent  up  to  the  city  to  get  another 
thermometer,  and  discovered  some  20  or  30  minutes  latter  that  the 
box  was  on  fire.  He  removed  the  lid  and  found  the  iron  and  fire- 
brick had  about  all  run  together,  I  had  to  throw  it  away.  I  find 
that  the  application  of  a  small  amount  of  steam  will  prevent  the  heat- 
ing, and  it  takes,  1  think,  pretty  nearly  500^  to  drive  the  sulphur  out. 
To  revive  it  in  two  or  three  hours  with  the  immense  amount  of  air 
required,  as  Mr.  Young  says,  you  have  to  be  very  careful  about  how 
old  your  purifying  material  is. 
Mr.  Breliel — At  the  old  station  of  the  San  Francisco  Gas  Light 
Company,  the  old  oxide  took  more  time  and  care  when  being  revivi- 
fied— about  two  hours;  but  with  new  oxide  at  the  new  works  one  hour 
only  was  needed.  The  whole  thing  is  to  put  fnough  air  through  it 
to  keep  it  cool.  That  is  the  whole  secret. 
The  PREi5ii>E>rr — Quesdon  No.  4  is: 

**  A/Ur  nvivtYyifig  oxide ^  why  is  water  thrown  on  it  before  re* 
placing  it  in  box  ?  '  * 

Mr.  Somerville— I  shotild  think,  if  the  oxide  is  dry,  it  is  possible 

for  the  gas  to  take  some  of  it  and  carry  it  in  with  it.  I  put  water  on 
it  to  prevent  that* 

Mr.  Chollar — I  think  Mr.  Soraerville's  idea  is  that  it  is  put  on 
there  to  keep  it  wet. 

Mr*  Younc — I  dampen  it  to  assist  the  chemical  action.  All  chem- 
ical action  takes  place  in  moisture  more  quickly  than  in  dry. 

The  PREstDENT — Next,  wx  have; 

*^Can  any  one  give  the  facts  in  regard  to  the  Harris  process  of 
gas  making r* 
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Mr*  Lansden — I  received  a  letter  a  short  time  ago  telling  us  that 
some  people  were  organi/ing  a  new  gas  company,  in  Cincinnati,  to 
operate  under  the  Harris  process,  and  the  letter  also  stated  that  the 
process,  as  the  writer  understood,  was  in  full  operation  in  Washing- 
ton. I  had  heard  of  the  process  having  made  its  appearance  in 
Washington,  where  they  are  putting  up,  as  I  understand  it,  a  small 
plant.  Certain  influential  men  are  backing  it,  I  do  not  like  to  have 
a  thing  of  this  kind  go  on  without  getting  infoniiation  in  regard  to  it, 
I  understood  there  were  quite  a  number  of  men  in  the  Western  Asso- 
ciation who  had  visited  Maysville,  Ky.,  where  a  Harris  plant  is  said 
to  be  operated.  It  seems  they  have  organized  a  company  and  are 
selling  stock,  and  as  I  could  not  give  Gen.  Hickenlooper — it  was  he 
who  wrote  the  letter — any  information,  I  only  wrote  back  to  him  that 
three  weeks  before  I  heard  from  him  he  had  oflcred  5ioo,ooo  for  a 
20-day  option  on  Cincinnati,  That  was  all  the  information  I  could 
give  him  in  regard  to  the  process.  I  have  some  of  their  claims  35  to 
w*hat  they  can  do,  and  I  think  when  these  '*'  new  discoveries  "  come 
up  the  best  way  is  to  get  at  the  experience  of  men  who  are  prac- 
tical men.  The  claims  that  their  prospectus  makes  iire  wonderful — 
cheap  as  daylight,  almost ;  and  I  thought  if  some  of  the  gentlemen 
who  had  visited  Maysville  and  watched  the  process,  and  who  were 
not  interested  as  newspaper  men,  etc.,  would  give  us  some  of  their 
experience,  we  might  find  out  something  about  it. 

The  President — Has  any  gentleman  been  at  Maysville  who  can 
give  us  any  information  on  this  jirocess? 

Mr.  Egxkr — I  have  not  visited  Maysville  and  have  not  seen  the 
process  at  work,  I  have  examined  the  patents,  and  there  is  a  great 
similarity  between  the  Harris  process  and  some  others  I  know  of* 
However,  if  any  gentleman  here  is  contemphuing  the  erection  of  water 
gas  apparatus,  and  fears  to  be  taken  in  with  an  infringing  patent,  I 
would  like  to  call  his  attention  to  some  of  the  decisions  of  the  Supreme 
Court  in  past  patent  causes.  They  are  good  decisions  and  definitions 
and  stand,  and  may  aid  such  as  are  in  doubt  to  decide  upon  what  to 
do:  '*  An  etjuivalent  in  patents  is  defined  as  a  thing  which  pertorms 
the  same  function,  and  performs  that  function  in  substantiaUy  the  same 
manner  as  the  thing  of  which  it  is  alleged  to  be  an  equivalent." 
**  There  are  two  tests  of  equivalency:  /Vr>/,  identity  of  function. 
Sfc&nti,  substantial  identity  of  way  of  performing  that  function.*'  "A 
change  of  form  does  not  avoid  infringement  of  a  patent*  P^ven  when 
a  change  of  form  somewhat  modifies  the  construction,  the  action  or 
the  utility  of  a  patented  thing,  non-infringement  will  seldom  result 
from  such  a  thing,*'  ^*  A  defendant's  machine  may  be  better  than 
that  covered  by  the  patent  in  suit ;  but  if  that  suiieriority  resulted 
from  some  addition  to  the  latter,  it  will  have  no  tendency  to  avoid 
infringement,''  There  are  a  great  many  gas  companies  in  the  United 
States  to-day  who  wish  that  they  had  not  infringed  a  certain  ]>atem 
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%t  you  all  know  of.  There  is  a  possibility  that  some  will  have  to 
pay  for  what  they  do  not  look  for  now,  the  purchasing  patented  [iro- 
cesses  or  a)ii>aratus;  it  pays  to  he  careful,  and  jierhaps  consult  others 
who  have  had  exfjerience  in  such  matters » 

Mr.  Lanslien— May  I  read  some  of  the  claims  of  this  Harris  pro- 
cess ? 

The  President — If  you  will  not  take  too  much  time. 

Mr.  Lansden  (reading  from  pami>hlet) — '"Ten  pounds  of  coal  in 
this  process  produce  700  cubic  feel  of  gas.  The  addition  of  2  gallons 
of  crude  oil  raises  this  amount  to  something  over  i. 000  cubic  feet. 
By  doubling  this  cpiantity  of  oil  the  fuel  gas  can  be  carbureted  up  to 
any  desired  candle  power,  and  can,  therefore,  be  used  for  illuminat- 
ing as  well  as  heating  puri)Oses,  thus  obviating  the  necessity  of  two 
lines  of  pipe.  A  machine  14  feet  high  and  about  16  feet  in  diameter 
will  gasify  20  pounds  of  coal  a  minute,  and  will  have  a  daily  capacity 
of  about  3,000,000  cubic  feet  of  enriched  gas.  As  a  result  of  practical 
evaporative  exijeriment,  corroborated  by  chemical  analysis,  the  gas 
possesses  from  60  to  80  per  cent,  of  the  heating  powder  of  natural  gas. 
With  coal  at  $2,50  a  ton  and  crude  oil  at  80  cents  a  barrel,  gas  can 
be  put  in  the  holder  for  about  5  cents  per  1,000  cubic  feet/*  Here 
is  some  analysis  of  the  Harris  gas,  purified:  Carljonic  acid,  0.2; 
oxygen,  0.4;  heavy  hydrocarbon,  9,0 ;  carbon  monoxide,  18.9;  hy- 
dttigen,  10.2;  marsh  gas,  20.3;  nitrogen,  41,0.  I  have  talked  with 
some  of  the  parties  interested ^  and  they  tell  rae  positively  they  can 
make  it  at  3  to  3^  cents  per  1,000,  and  I  want  to  know  if  it  is  a  fact, 
I  do  not  want  to  be  taxing  my  Com|>any  to  pay  the  expense  of  heavy 
machinery — and  I  think  if  some  of  the  Western  men  who  have  visited 
Maysville  will  only  tell  me  some  of  the  facts  it  will  save  me  a  great 
deal  of  trouble,  for  I  have  had  50  letters  in  the  last  4  weeks  from  the 
West  inquiring  about  this  process  that  is  *'  running  so  successfully  in 
Washington.** 

Mr.  CovERiuLE — 1  will  state  that  I  was  in  Maysville  %nd  saw  the 
Harris  works.  At  the  time  I  was  there,  or  the  day  before^  they  had 
a  great  many  capitalists  on  hand  for  the  purpose  of  taking  stock  in 
the  Company,  All  the  work  they  were  doing  was  to  fit  a  25-horse 
power  boiler  to  raise  the  steam.  I  talkefi  to  the  men  about  it,  and 
went  into  the  place  to  see  the  gas  burn^  but  it  would  nut  burn.  They 
had  a  heating  stove  with  but  very  little  heat  in  it.  I  talked  with  them 
for  probably  3  or  4  hours,  and  when  I  left  my  parting  salute  was,  1 
hope  the  next  man  who  comes  here  will  know  something  about  it, 

Mr.  Humphreys — I  want  to  call  attention  to  the  fact  that  10  pounds 
of  coal  contains  14,000  heat  units,  .Aiter  they  have  turned  it  into  gas 
they  have  either  got  420.000  or  520,000  heat  units;  so  it  is  a  very 
efficient  process.     (Laughter,) 

Mr.  Lansden — I  would  ask  Mr.  Humphreys  to  put  that  in  a  differ- 
ent way,  for  the  reason  that  a  great  many  men  would  take  his  remark » 
as  he  makes  it,  as  a  fact. 


Mr.  Humfhrrvs — Then  I  will  stale  it  in  another  way.  From  the 
coal  they  put  into  the  furnace  they  get  4  to  5  times  as  much  heat  as 
the  coal  possesses.  In  other  words,  they  have  got  perpetual  tiiotion, 
which  we  know  is  an  impossibility* 

The  PRE^iuE>rr — Mr,  Doan  has  stated  that  both  Mr,  Ijghl  and  his 
son   have  at   different  limes  been  to  Maysville,  staying,  in  some  in*  j 
stances,  two  or  three  days,  only  to  report  on  their  return  that  the  pro-^l 
cess  was  of  no  account.     The  next  question  we  have  is  this: 

**/«  using  iron  oxide  far  purification^  ii  is  found  to  he  charged 
with  naphthaline*     How  can  this  be  removed  f^^ 

Mr.  Thompson — Blow  steam  through  it. 
The  President — Question  No.  8  is: 

^^  Are  there  any  successful  methods  for  recovering  the  iron  fr&m 

the  spent  oxide  f  '  * 

Mr.  SoMERViLLE^ — It  is  spent  oxide,  is  it  not? 

The  President— Yes ;  and  the  answer  is,  **No/* 

Mr.  Odiorne — Mr,  Douglas,  I  think,  could  answer  that.     I  talked 
with  him  on  the  train  coming  down,  and  he  told  me  he  had  seen  it' 
tried,  and  that   it  was  quite  successful.     Burned  it,  placing  the  fire 
under  the  vessel. 

Mr.  Douglas — I  heard  of  one  instant  e  where  hot  coke  was  taken 
out  in  the  yard  and  thrown  on  the  ground  and  the  oxide  shoveled  on 
top  of  it.     They  claimed  they  got  most  of  their  oxide  back  in  that  1 
way,  and  it  worked  all  right  afterward.     That  is  all  I  know  about  it, 

Mr.  Odiorne — 1  put  in  about  1,000  pounds  in  two  retorts^  of>ened 
the  stoppers  on  the  stand-pipes,  and    I    burned   it — leaving  it  in  there  J 
until  the  sulphur  had  ali  thoroughly  burned  off,  and   I  was  very  glad] 
to  stop  with  that  amount  of  experience. 

The  Prfj^ident — Question  No.  9  is: 

^*  Are  gas  companies  that  own  and  operate  electric  light  plants 
satisfied  with  the  profits  they  are  making  in  this  line  of  their  busi- 
ness /  ■  • 

(Cries  of  '^  No,- '  from  all  parts  of  the  room.) 

The  President — Is  there  anyone  in  the  room  willing  to  answer 
this?  I  think,  perhaps,  the  question  is  fully  answered. 

Mr.  Humphreys — Are  they  satisfied  with  the  profits  they  are  mak- 
ing in  the  gas  business? 

Mr.  Gwvnn — As  far  as  we  are  concerned,  we  are  fairly  satisfied 
with  the  returns  from  our  plant.  While  it  is  not  giving  us  as  good 
returns  for  the  money  invested  as  the  gas  plant,  it  is  doing  very  well^ 
possibly  better  than  most  plants.  I  do  not  know  that  any  of  us  are 
satisfied,  but  this  I  think  is  due  to  the  mismanagement  and  careless 
construction  of  a  great  many  of  the  plants.  A  great  many  of  them 
were  thrown  up  in  a  reckless  way  by  the  contractors,  causing  a  big 
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leakage  account  to  be  overcome,  who  used  underwriter's  line  wire, 
and  followed  interior  constniction  practice*  The  only  way  to  make 
any  money  in  the  electric  light  business  is  to  e(|yip  the  plant  in  the 
finest  way  possible,  and  by  so  doing  cut  down  the   running  expenses. 

Mr.  Doan — I  don't  like  to  see  this  question  go  by  default,  and  in 
vindication  of  the  position  taken  by  our  late  friend,  E.  J,  King,  who, 
ID  a  paper  read  before  this  Association  some  years  ago,  strongly  ad- 
vocated the  union  of  the  gas  and  electric  light  interests,  I  feel  it  in- 
cumbent on  me  to  give  a  history  of  our  experience.  We  have  been 
running  our  plant  now,  I  should  think,  some  7  or  8  years,  and  have 
UQet  so  far  with  faidy  good  results;  have  made  a  good  interest  (not 
large)  on  our  investment*  There  is,  however,  one  trouble  with  the 
electric  lighting  business;  you  never  get  through  spending  money ; 
there  is  a  continual  expenditure,  which  increases  the  capital  invested. 
We  have  lately  added  a  power  plant  to  our  station,  and  I  think  the 
solution  of  electric  station  business  is  in  that  direction.  There  is 
good  money  in  the  motor  business,  and  I  think  anyone  who  operates 
an  electric  light  plant  can  well  afford  to  equip  it  for  the  electric  mo- 
tor. Our  plant  was  formerly  eqijip|>ed  with  three  high-sj^eed  engines, 
but  lately  we  have  substituted  for  them  two  240-horse  power  Corliss 
engines,  and  we  are  securing  most  excellent  results  from  the  change; 
for  with  the  new  steam  boiler  capacity  we  are  now  running  more 
lamps,  the  electric  street  railway  (6  motor  cars,  with  trailers)^  and 
the  gas  works,  where  prior  to  the  substitudon  of  the  Corliss  engines 
we  could  barely  run  the  lamps  alone. 

Mr,  Jas.  W.  Dunrar — What  price  do  you  obtain  for  your  arc  and 
incandescent  lights  ? 

Mr.  Doan — The  arcs  are  1,200  candle  power,  and  we  get  $B  a 
month  for  one,  $15  a  month  for  two,  and  $21  for  three.  We  run 
from  as  soon  iis  it  gets  dark  in  the  afternoon  or  evening  until  la 
O'clock,  The  incandescent  lamps  are  metered,  and  we  get  i  cent 
per  ampere  hour,  with  5  per  cent,  discount  on  all  bills  paid  by  the 
5th  of  the  month. 

The  President — Question  No.  10  is: 

*•  What  should  be  the  minimum  cost  per  1,000  cubic  feet  for  pur i^ 
fication  of  water  gas?  A  factor  to  he  considered  is  the  amount  of 
output^  and  the  charges  should  include  cos  I  of  matertals^lime^  satv~ 
dusty  shavings  or  chips ^  copperas^  sal  ammoniac ^  iron  filings ^  bor^ 
ingSy  etc.  J  freight  and  hauling  of  materials^  labor  of  preparing  the 
oxide  and  lime ^  and  all  subsequent  labor  in  both  the  purifying  and 
reviv  ifying  rooms,** 

Mr.  W.  L.  Brom'n — That  is  a  question  which  I  sent  to  the  box  be- 
cause I  wish  to  make  some  comparison  with  our  own  practice,  and 
the  question  was  prompted  by  the  very  serious  factor  of  the  amount 
of  output.     There  can   be  no  comparison  made  between  those  com- 


panics  that  send  out  100,000,000  feet  and  the  small  companies.  I 
am  interested  in  the  small  companies  and  I  will  give  you  our  own  ex- 
perience. For  the  year  ending  May  51,  1890.  on  an  output  ol 
14.485,400  feet,  the  cost  of  purification  was  1.9  cents.  For  year  end- 
ing May  31,  1 89 1,  on  an  out]jut  of  16,735,000  cubic  feet.it  was  1 
cent  and  2  mills.  For  the  year  ending  May  31,  1892  (last  two  weeks 
estimated)*  on  an  output  of  21,436,000  feet,  the  cost  was  y'^  of  a 
cent. 

Mr.  Hlmphrlvs — I  would  not  like  to  say  what  the  minimum  cost 
is :  but  I  should  say  ^  to  J  of  a  cent  on  an  average. 

The  President — No.  1 1  is: 

**  Is  itposiibU  to  tgniu  an  explosive  mixture  of  gas  and  air  fr&m 
a   lighted  pipe  or  cigar t     Is  there  on   record  an  instance  of  this 

kindf 

Mr.  Jenkins — ^I'hosc  questions  came  to  mt  just  before  I  left  home 
to  come  here,  and  I  asked  a  young  man  at  our  gas  works  to  make  a 
few  experiments,  I  have  it  here  written  down  and  will  read  to  you 
the  results: 

Ignition  of  explosive  mixtures — Coal  gas  and  air  from  i  in  5  to  i 
in  lo. 

Experiment  I.    By  a  flame — Exploded. 

Experiment  IL  By  a  glowing  match,  after  blowing  out  the  flame — 
Not  exploded- 

Exjieriment  III.  By  a  piece  of  wood  \  inch  in  section,  charred  and 
flame  blown  out — Not  exploded. 

Experiment  IV\  By  a  spiral  of  paper,  after  blowing  out  flame — Not 
exploded, 

Exj>eriment  V,  By  a  single  strand  of  iron  wire  -^^  inch  in  section 
at  bright  red  heat — Not  exploded. 

Experiment  VL  By  same  wire,  coiled  into  a  spiral,  at  bright  red — 
Exploded. 

Experiment  VI L    By  a  lighted  cigar — Not  exploded. 

Experiment  VIII,  By  same  cigkr  while  air  was  being  drawn 
through  it — Not  exploded. 

Three  to  four  trials  were  made  with  each  substance,  the  mixtures 
ranging  from  i  in  5  to  i  in  10.  Only  one  trial  was  made  with  the 
spiral  of  wire  (Experiment  VI.)  The  mixture  was  i  in  8  in  this 
experiment. 

The  apparatus  used  was  simply  a  wide-mouthed  bottle^  from  which 
the  bottom  was  removed.  The  bottle  was  measured  and  graduated 
and  set  in  a  trough  of  water.  By  altering  the  height  of  the  water  in 
the  trough  the  pressure  could  be  varied.  The  bottle  was  filled  with 
the  mixtures,  and  these  were  tried  by  removing  the  cork  and  plung- 
ing the  igniting  materials  into  them.  The  gases  were  well  agitated  to 
cause  intermixture.     In  experiment  VIIL  the  cigar  was  held  in  a 
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rubber  tube,  and  air  drawn  through  it  while  the  mixture  was  caused 
to  impinge  upon  it  under  a  sHght  jiressure.  In  experiment  W  the 
reason,  I  believe,  that  a  single  strand  of  wire  did  not  produce  explo- 
sion, was  that  it  lost  much  of  its  heat  by  radiation  before  it  could  be 
brought  into  contact  with  the  mixture*  To  produce  explosion  in  a 
gaseous  mixture  requires  a  certain  initial  temperature,  which  I  bebeve 
will  be  found  to  vary  with  the  density  of  the  gas.  When  this  temper- 
ature is  reached  combustion  will  take  place,  whether  flame  he  present 
or  not.  As  proved  by  experiment  VI.,  such  metals  as  iron  bear  and 
convey  this  temperature  long  before  they  reach  the  flaming  jjoint. 
Whether  or  not  carbonaceous  substances  will  cause  explosion  without 
flame  seems  to  depend  upon  their  density.  As  seen  by  experiments 
11.  and  TIL,  light  glowing  charcoal  did  not  ignite  the  mixture.  I 
believe,  however,  that  had  the  charcoal  been  compact,  like  that  made 
from  oak,  it  would  have  caused  ignition,  and  I  am  certain  that  an 
electric  light  carbon  heated  to  redness  would  have  done  so*  It 
w^ould  seem,  however,  that  substances  having  the  density  of  tobacco 
or  paper  do  not  produce  combustion,  unless  in  actual  flame. 

The  PREsn>ENT — ^Mr.  Ramsdell  mentioned  to  me  that  he  was  once 
up  in  a  balloon  with  a  lighted  cigar  and  that  the  balloon  blew  up. 

Mr.  Ramsokll — The  blowing  up  is  not  exactly  correct.  I  was 
filling  a  balloon  at  one  time,  and  had  about  20,000  feet  in  it  when  a 
storm  came  up  which  blew  the  balloon  about  considerably  and  finally 
tore  a  rent  in  one  side  about  six  feet  long.  The  balloonist  thought 
wc  could  probably  repair  it  and  still  make  the  ascension,  and  after 
working  a  good  while  we  gave  the  scheme  up.  But  before  the  gas 
had  escaped  from  the  balloon  he  asked  me  if  I  had  ever  been  in  one 
before.  1  said  no;  and  we  walked  into  that  balloon,  staying  in  there 
probably  a  minute.  Of  course  we  were  entirely  surrounded  by  gas, 
and  did  not  think  of  it  until  I  came  out  of  the  balloon  that  I  was 
smoking  a  cigar  while  I  was  in  there :  but  owing  to  the  fact  probably 
that  the  gas  was  not  in  the  shape  of  an  explosive  mixture  it  did  not 
explode  in  that  case. 

Mr*  Miller — I  think  a  good  many  experiments  have  been  made 
and  show  that  the  explosive  mixture  necessary  is  1  pan  of  gas  in  S  of 
air  to  I  part  of  gas  in  16  of  air.  The  reason  it  did  not  explode  in 
Mr.  Ramsdell's  case  was  because  there  was  too  much  gas. 

Mr.  VouNi; — In  regard  to  this  tjuestion  I  think  we  ought  to  be  very 
careful  about  what  goes  into  print.  We  might  convey  the  idea,  from 
our  remarks  here,  to  people  who  did  not  attend  the  meeting,  that  it 
would  be  impossible  to  ignite  an  explosive  mixture  from  a  pipe  or 
€igar.  I  think  we  ought  to  make  it  very  plain  that  it  is  a  very  dan- 
jgerous  experiment  to  go  into  a  purifying  house  with  a  lighted  pipe  or 
cigar. 

Mr.  Somerville — I  have  seen  a  workman  ignite  gas  from  the  spark 
of  his  pick.     I  remember,  when  quite  a  young  man,  when  assisting 
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the  blacksmith  to  shrink  a  band  on  a  1 6-inch  pipe,  we  fired  the  j 
The  valve  had  been  shut,  but  gas  remained  in  the  pipe  and  got" 
mixed  with  the  necessary  amount  ot  air*  The  iron  did  not  show  red. 
but  I  suppose  the  tapping  of  the  hammer  sent  a  spark  into  the  mix- 
ture, which  exploded.  The  blacksmith,  being  on  top  of  the  pipe»  got 
a  severe  bum,  while  I,  being  below,  escaped  with  a  fright.  It  is  a 
serious  matter,  and  too  great  caution  cannot  be  taken  to  keep  away 
from  fire. 

The  Presiuekt— No.  13  is: 

'♦  H'Aar  tvould  he  an  equitable  rule  for  the  valuation  of  ammo- 
niacal  liquor  from  the  ^as  works  for  seller  and  purchaser  f* 

Mr.  Vol*ng — That,  I  should  think,  is  subject  to  variation,  accord- 
ing to  the  demand  for  ammonia.  I  do  not  think  you  could  adopt 
any  rule.  Do  I  understand  the  question  to  ask  what  would  be  a  fair 
price? 

The  PRESIDE^r^— What  would  be  an  ec[uitable  rule  for  the  valuation? 

Mr.  Voung — ^^rhat  is  a  different  thing, 

Mr,  Egner — I  was  connected  with  a  company,  not  very  long  ago, 
when  we  had  a  great  deal  of  trouble  about  that  very  same  thing.  We 
were  paid  so  much  per  100  ounces,  and  the  contract  specified  100 
ounces  should  mean  the  amount  of  ammonia  it  would  take  to  neutra- 
lize 100  ounces  of  pure  sulphuric  acid.  The  trouble  was  to  satisfy 
the  contractor  as  to  what  was  pure  sulphuric  acid.  He  was  not  satis- 
fied with  any  test  at  alL  The  pure  sul|>huric  acid  which  we  bought 
in  the  chemical  stores,  and  which  was  sold  as  chemically  pure,  he  was 
not  satisfied  with.  I  think  it  would  be  well  if  we  could  get  an  expres- 
sion upon  that. 

Mr.  Brown — It  is  a  matter  very  easily  done.  Simply  make  a 
standard  solution  of  sulphuric  acid,  or  any  other  acid* 

Mr.  E^^ner — Suppose  that  the  contractor  would  say:  *MVelb  that 
is  not  pure  acid."  If  you  read  up  on  this  subject,  you  will  find  that 
it  is  a  pretty  important  one,  and  that,  therefore,  some  rule  ought  to 
be  established  which  would  be  acceptable  to  seller  and  purchaser.  I 
would  suggest  th:it  we  might  say  the  purest  acid  that  can  be  bought. 
The  matter  was  finally  brought  before  our  President,  Mr,  McMillin, 
who  decided  the  purest  acid  that  could  be  bought  should  be  the 
standard. 

Mr.  YQU.vrj — Could  not  the  trouble  be  avoided  in  making  the  con- 
tract by  saying  that  the  acid  which  wa*>  tested  was  to  be  so  much 
Beaume  hydrometer. 

Mr.  Egner — Yes ;  that  would  do,  but  it  was  not  satisfactory  in  our 
case* 

Mr.  Bremkl — No;  that  would  not  do.  The  amount  of  SOm  and 
H•^S(  )|  varies.  It  is  not  the  same  all  the  time.  He  might  buy  in  one 
place  and  you  buy  in  another,  when  you  get  two  different  kindis  o£ 
sulphuric  acid. 
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Mr.  Young — Still,  if  it  was  66°  Beaume,  that  would  settle  it. 

Mr.  Bredel — No;  it  would  not.  The  acid  might  be  66°  B.,  and 
yet  have  different  percentages  of  SOa  and  H2SO4.  He  buys  the  test 
acid  in  one  place  and  you  buy  it  in  another  place,  and  whose  acid  are 
you  going  to  use  ?  There  you  would  get  into  a  dispute  right  away. 
The  strength  of  the  acid  would  not  be  the  same. 

The  President — No.  14  is: 

"  IVhaf  is  the  best  and  most  equitable  way  to  sell  coke — by  weight 
or  by  measure?^* 

I  suppose  there  are  as  many  differences  of  opinion  as  there  are  people. 

Mr.  Landsden — I  would  suggest  that  when  we  have  such  weather 
as  we  have  had  in  Detroit  this  week,  we  had  better  weigh  it. 

The  President — I  find  the  most  satisfactory  way  to  sell  it  is  by 
weight. 

Mr.  YounO — ^To  the  company  or  the  buyer? 

The  President — Most  satisfactory  to  me.     (Laughter.) 

The  President — No.  15  is:. 

^^  By  what  method^  or  in  what  manner^  can  the  ammoniacal  li- 
quor of  small  gas  plants  be  most  profitably  utilized?  By  small  gas 
plants  is  meant  those  carbonizing  from  4^000  to  8,000  tons  of  coal 
per  annum, *^ 

Mr.  Egner — I  think  by  concentrating  it  and  getting  as  good  a 
price  as  you  can.  I  know  one  small  company  doing  that  now,  and 
it  will  get  the  price  of  all  its  machinery  on  this  account  back  within 
nine  months. 

The  President — I  have  been  asked  by  Mr.  Humphreys  to  remind 
the  members  present  to  take  action  immediately  upon  returning  home 
concerning  their  subscriptions  to  the  World's  Fair.  He  does  not 
want  you  to  forget  to  do  this  at  once,  before  your  enthusiasm  cools  off; 
He  says  it  is  absolutely  necessary  to  have  all  the  cards  of  subscription 
in  within  two  weeks  in  order  to  determine  what  the  Gas  Industry 
Council  wish  to  do  in  the  matter — whether  they  will  go  ahead  or 
whether  they  will  give  up  the  project  altogether.  Bear  this  in  mind, 
please,  and  immediately  upon  your  return  attend  to  it.  We  have  yet 
to  hear  from  two  Committees  this  afternoon.  One  of  these  is  the 
Committee  on  Memorials,  of  which  Mr.  Mcllhenny  is  chairman. 

Mr.  McIlhenny — I  am  very  sorry,  Mr.  President,  but  I  was  not 
aware  of  that  fact  until  you  spoke  of  it  now. 

On  motion  of  Mr.  Humphreys  the  matter  was  left  to  Mr.  Mcll- 
henny. 

REPORT  OF  COMMITTEE  ON  FINAL  RESOLUTIONS. 
The  President  called  for  the  report  of  the  Committee  on  Final 
Resolutions.     Mr.  Jenkins  (Chairman)  made  the   following  report, 
which,  on  motion  of  Mr.  Ramsdell,  was  adopted  and  ordered  spread 
on  the  minutes : 
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Your  Committee  on  Final  Resolutions  beg  leave  to  report  the  fol- 
lowing: The  members  of  the  Western  Gas  Association  desire  ta 
hereby  express  a  hearty  and  unanimous  vote  of  thanks  as  follows: 
To  the  Mayor  of  Detroit,  Mr.  H.  S.  Pingree,  for  kind  expressions 
toward  the  gas  industries  in  his  address ;  to  Messrs.  Jerome  Croul, 
Isaac  C.  Baxter,  W.  J.  Chittenden  and  F.  P.  Byrne,  of  the  Michigan 
Natural  Gas  Company,  the  local  Committee  of  Arrangements,  for  the 
many  courtesies  extended  and  excellent  provisions  for  our  pleasure 
and  entertainment  while  in  Detroit ;  and  also  to  the  Detroit  Gas  Light 
Company,  the  Detroit  Pipe  and  Foundry  Company,  the  Michigan 
Natural  Gas  Company  and  the  Michigan  Ammonia  Works,  for  sub- 
stantial backing  to  the  local  committee ;  to  the  ladies  of  Detroit,  wha 
have  so  handsomely  entertained  the  ladies  of  our  Association ;  to  the 
press  of  Detroit,  for  very  fair  and  impartial  reports  of  our  proceedings 
published  in  their  daily  papers ;  to  the  President  of  this  meeting,  for 
his  able  address,  his  courteous  treatment  of  each  and  every  member 
present,  and  his  excellent  management  of  the  sessions  of  our  Detroit 
meeting ;  and  to  our  able  and  efficient  Secretary,  to  whom,  more  than 
any  one  individual  member,  is  due  the  success  of  this  meeting. 

Respectfully  submitted, 

E.  H.  Jenkins, 
C.  W.  Blodgett, 

Committee, 

The  Association  then  adjourned. 
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WESTERN  GAS  ASSOCIATION, 


SIXTEENTH   ANNUAL  MEETING, 

—  HELD   AT  — 

**  KINSLEY'S/'  CHICAGO,    ILLS., 
May  17th,  1893. 


FIRST  DAY— MORNING  SESSION. 

The  meeting  was  called  to  order  at  lo  a.m»,  Wednesday,  May  17, 
by  the  President,  Mr.  B  E  Chollar,  of  St,  I^uis.  Mr.  A.  W.'  Lit- 
tleton, of  Quincy,  111,,  occupied  the  Secretary's  desk. 

The  President  having  invited  visiting  friends  and  those  about  to 
become  members  to  take  seats  in  the  convention,  announced  that  the 
regular  order  of  business  would  be  proceeded  with. 

On  motion  of  Mr.  Cowdery.  the  reading  of  the  minutes  was  dis- 
pensed With. 

ROIJ.  CALL, 
Honorary  Mem  hers. 
Joseph  R.  Thomas,   N.  Y.  City.     A.  B.  Slater,  Providence,  R.  L 
F.  E.  Barker,  Boston,  Mass. 
Active  Members. 
Averill,  A,  T  ,  Cedar  Rapids^  la.    Corscot,  J,,  Madison,  Wis. 
Bauer,  P.,  Belleville,  Ills. 
Beal,  W.  R.,  N.  Y.  City, 
Board  man,  A.  E.,  Macon,  Ga. 
Bolcom,  H.  C,  Winona,  Minn. 
Branch,  A.   H,,  Denver,  Col, 
Brown,  \V,  L,,  Evanston,  Ills. 
Burns,  G.  B.,  Austin,  Ills, 
Butterworth,  I.,  Columbus,  O, 
Butterworth,VV,C,,  Rockford,  Ills. 
Cathels,  E.,  Butte,  Montana. 
Chollar,  B.  E  ,  St.  Ixiuis,  Mo. 
Christie,  VV.  H.,  Corning,  N.  Y. 
Clark,  W.,  Philadelphia,  Pa. 
CoUins,  C,  Green  Bay,  Wis. 


Cowdery,  E.  G.,  Milwaukee,  Wis. 
Darrah,  S.  M. ,  Wheeling,  W' .  Va. 
Davis,  D.,  Iowa  City,  Iowa. 
Diall,  M    N.,  lerre  Haute,  Ind. 
Dickey,  R.  R.,  Dayton,  O. 
Doan,  F.  M.,  Jacksonville,  Ills, 
Dunbar,  J,  V\^,  New  .Albany,  Ind. 
Eaton,  VV,  M  ,  Jackson,  Mich. 
Egner,  F.,  St.  Louis,  Mo, 
Elbert,  V.  L.,  San  Francisco,  Cal. 
Evans,  C.  H.,  Chicago,  Ills. 
Faben,  C.  R.,  Jr.,  Toledo,  0. 
Faux,  J.  A.,  Pittsburgh.  Pa. 
Ferrier,  J.,  Columbus,  Ga. 
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Fitz,  IL  F.,  ElgiOt  Ok* 
Ffcor,  F.  W. ,  Laporte«  Ind. 
FUMgar,  W.  E  ,  Port  Jems.  K.Y. 
Gcfooki,  H.  T.,  EDgicwood,  His. 
Howard.  ).  B..  Gakoa,  His. 
Howden,  J.  J.,  Mask^;oD,  Mich. 
Jenkins,  £.  H. ,  Colurabus,  Ga. 
JOibnstDO,  W.  J.^  Fon  Smith.  Ark« 
Keller.  C.  M.,  CohnDbos,  Ind. 
KeDiied>%  J.  U  ,  Rockioid,  lib. 
Knight^  C.  S.,  Fort  VVajmet  Ind. 
Lansdeo^T.  G*,  WashingtoD,  DX. 
light.  J-,  Dayton,  O. 
litdetOD,  A.  W..  Qoincy,  HI. 
Lukins,  W.  H-,  Streator,  Ills. 
MacKav,  C,  Watcftotm,  N.V. 
McDonald,  W.,  .Albany,  N.  Y. 
McMillan,  G.,  LaCrosse^  Wis. 
MUler,  A.  S.,  Chicago,  IHs. 
Mitchell,  K.  M.,  St  Joseph,  Mo. 
Montgomery,  J.,  Sedalia,  Mo. 
Morgans,  W.  H.,  Pontiac,  Mich. 
Murdock,  G.  T.,  Elkhart,  Ind. 
Murdock,  J*  W.,  OtUwa,  Ills. 
Odiorne,  VV,  H,,  Springfield,  Ills. 
Penn,  J.,  Washington  C.  H.,  O. 

Associate 
Bradford,  G.,  Chicago,  Ills. 
Bradley,  C.  D*,  Chicago,  Ills. 
Bredel,  P.,  Milwaukee.  Wis, 
Brown,  E.  C,  New  York  City. 
Cressler,  A.  D.»  Fort  Wayne,  Ind. 
Dell,  J.,  St.  Louis.  Mo. 
Dickey,  C.  H,,  Baltimore,  Md. 
Dickey,  P.  S*,  Chicago.  Ills. 
Felt,  H.,  Jr,,  Cincinnati,  O. 
Floyd,  F.  W.,  New  York  City. 
Goodwin,  VV.W.,  Philadelphia, Pa. 
Guldlin,  O.  N.,  Fort  Wayne,  Ind. 
Harper,  H.  D*,  Chicago,  Ills. 
Hauk,  C*  Dp,  Chicago,  Ills. 
Hayward,  S.  F.,  New  York  City, 
Higgins,  C.  M.,  New  York  City. 
Hubbard,  F.  M.,  Chicago,  Ills- 
KendalK  J.  R.,Terre  Haute,  Ind, 
McClary,  N-  A.,  Chicago,  Ills. 
Mcllhenny,  J.,  Philadelphia,  Pa. 


PerkiDs,  B*  W.,  South  Bend,  Ind. 
Post,  I.  S*»  Chattanooga,  Tenn, 
Powell,  C.S.,  Richmond,  Ky. 
RAnsden,G.G.,  Philadelphia.  Pa. 
Raynor.  C,  H  ,  Adrian.  Mich. 
Rice,  E.  S  .  Logansport,  lod. 
Rowe,  J*  J.,  Eau  Claire,  Wis. 
Runner,  Z,  T.  F.,  Freeport,  Ills. 
Sbelton,  F.  H.,  Philadelphia,  Pa. 
Shores,  L.  W.,  Kankakee,  Ills. 
Smedberg,  J.  R.,  Chicago,  Ills. 
Somer>ille,  J.,  Indianapolis,  Ind. 
Spencer,  R.,  Burlington,  Iowa. 
Steinwedell,  W.,  Quincy,  Ills. 
Stratton,  J.  W.,  Valparaiso.  Ind. 
Stratton,  R,  J.,  Decatur,  Ills. 
Thompson,  G.  T.,  St.  Louis,  Mo. 
Tracy,  VV.,  Leavenworth,  Kas. 
Walbridge,  H.  D.,  Grand  Rapids, 

Mich. 
Wallace,  Wm.,  Lafayette,  Ind. 
Ward,  B.  A.,  Michigan  City.  Ind. 
Whipple,  H.  S.,  Rockford.'  Ills. 
Williamson,  J.,  Chicago.  Ills. 
Wilson,  W.  M.,  Hot  Springs,  Ark. 

Members. 

Morava.  W. ,  Chicago,  Ills, 
Morrell,  E.  E.,  Chicago,  Ills. 
Moses,  F.  D.,  Chicago,  Ills. 
Newman,  C.  V.,  Chicago,  Ills. 
Osius,  G.,  Detroit,  Mich. 
Persons,  F.  R  ,  New  York  City. 
Roots,  D.  T.,  ConnersviUe,  Ind. 
Roper,  G.  Di,  Rockford,  IDs. 
Russell,  D.  R.,  St.  Louis,  Mo. 
Smythe,  A.  E.,  Chicago,  Ills. 
Stacey,  W..  Cincinnati,  O. 
Stout,  J.,  Chicago,  Ills. 
Stratton,  S.  S.,  Chicago,  Ills, 
Twining,  E.  H.  B,,  Chicago,  Ills. 
VaJi  Wie,  P.  G.,  Chicago,  Ills. 
Waugh,  F.  K,,  Chicago,  Ills. 
Weber,  O.  B. ,  New  York  City. 
Wickham,  L.,  St.  I^uis,  Mo. 
Worcester,  F.,  St.  Louis,  Mo. 
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The  President  then  read  the  following  address ; 

ADDRESS  OF  THE  PRESIDENT. 

Sixteen  years  ago,  in  a  little  back  room  on  the  second  story  of  the 
St.  Louis  Gas  Company's  office,  there  met  sixteen  progressive  western 
gas  men.  The  object  desired  was  mutual  help  through  united  action 
— the  doubling  up  ot  teams  to  pull  through  difficulties  in  which  each 
would  flounder  singly.  The  result  accompiished  was  the  Western  Gas 
Association.  The  times  were  ripe  for  the  enterprise.  The  Associa- 
tion was  successful  from  its  birth,  and  toKiay  nearly  sixteen  times 
sixteen  active  and  earnest  members  will  assemble  here  to  confirm  the 
wisdom  of  that  prophetic  few  and  continue  the  work  on  the  lines  in- 
tended by  them. 

Previous  to  i860,  an  American  Gas  Association,  if  indeed  possi- 
ble, would  have  had  a  p^recarious  existence*  Not  that  such  an  in- 
stitution was  not  needed,  or  could  not  have  accomplished  good  work 
and  served  a  good  purpose,  but  the  tendency  at  that  time  was  more 
to  concealment  than  to  co-operation,  and  neither  advice  nor  assist- 
ance was  looked  for  or  desired.  The  selling  price  of  gas  in  most 
cases  w^as  governed  by  conventional  cost  and  corresponding  profit. 
There  was  no  high-grade  competing  light  on  the  market,  and  the  gas 
companies  held  control  of  the  situation. 

The  business  was  conducted  in  a  happy-go-lucky  sort  of  way, 
fairly  profitable,  but  not  extremely  prosperous;  but  sufficiently  so  to 
make  gas  companies  contented  with  the  prevailing  conditions,  and 
prefer  listening  to  the  kicks  of  their  customers  to  making  any  extraor- 
dinary effort  toward  reduction  in  prices. 

Consumers  had  the  option  of  gas  at  $3  to  $5  per  i  ,000  on  the  one 
hand,  and  whale  oil,  camphene  or  tallow^  dips  on  the  other.  Prices 
were  not  excessive  under  the  circumstances,  for  there  are  records  to 
show  that  gas  that  cost  as  high  as  $3*75  was  sold  as  low  as  S4.50  per 
1,000.  Gas  company  officers  were  as  honest  as  their  customers,  and 
treated  them  quite  as  t  ivilly  as  their  customers  would  have  treated 
them  if  the  conditions  had  been  the  reverse.  The  customers  thought 
their  gas  bills  were  too  big,  just  the  same  as  they  do  now,  but  nobody 
was  cheated.  Of  the  two  parties  concerned,  however^  the  gas  com- 
panies had  the  better  of  it,  for  the  reason  that  they  established  the 
price  and  the  consumers  had  to  pay  it. 

In  1859  Drake  *' struck  oil.*'  The  stuff  was  villainous  to  the  smell, 
but  the  wells  gushed  like  the  cataract  at  Lodore.  The  oil  was  truly  a 
crude  article/but  it  satisfieci  a  re<p;nrement  and  filled  a  long-felt  want. 

After  a  few  years  of  oscillation  between  failure  and  success,  the 
illnminating  oil  business  became  firmly  established,  and  the  relative 
conditions  that  had  before  existed  between  gas  companies  and  their 
customers  became  transposed.  The  companies  could  no  longer  main- 
tain prices  at  their  pleasure,  and  thereafter  profits  were  to  be  gauged 
by  cost  of  production  and  not  by  vote  of  directors. 
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Capital  is  haughty  and  self-reliant  when  successhiJ.  bat  timid  and 

Jhint-heartcd  when  unfortunate*  Gas  raen  became  more  unresen^ed 
nd  commiimcative  among  themselves^  and  were  not  so  well  satisfied 
with  themselves  as  they  formerly  had  been.  They  began  to  realize 
llie  fact  that  something  was  needed  to  counteract  the  e3dsting  unlucky 
condition  of  affairs,  and  were  ready  to  listen  to  suggestions  in  regmitl 
to  reductions  in  cost,  even  if  the  proposed  reductions  were  smaO, 

In  order  to  maintain  profits  at  reduced  prices,  it  was  necessary  to 
con%'crt  what  had  been  simply  a  business  vocation  into  a  scientific  in- 
dustry. The  successful  accomplishment  of  this  object  required  organ- 
ized and  united  action,  and  a  cumulation  of  knowledge,  informatian 
and  experience — in  short,  the  Gas  Association. 

This  assistance  and  support  was  invoked,  not  for  business  ad%ice 
or  for  financial  counsel,  but  for  expertness  and  skill  in  manufacture. 
The  owners  of  gas  property  had  managed  their  business  aftairs  in  their 
own  way  long  before  such  a  thing  as  a  Gas  Association  was  thought 
of,  and  they  will  continue  to  do  so  in  future. 

It  was  the  producing  and  not  the  selling  half  of  the  business  where 
the  improvement  was  wanted.  If  we  were  engaged  in  furnishing  natu- 
ral gas  instead  of  the  manufactured  article,  and  were  certain  that  the 
supply  would  ever  continue,  both  in  regard  to  substance  and  the  pres- 
sure necessary  for  its  own  distribution,  the  interest  in  Gas  Association 
work  would  be  greatly  diminished,  and  the  attendance  at  our  meet- 
ings would  be  correspondingly  less. 

It  is  plain,  therefore,  that  the  benefits  to  be  derived  from  organijeed 
and  united  action  are  greater  in  the  manufacturing  than  in  the  dis- 
iriljuting,  but  small  and  of  questionable  value  in  the  business  depart-  ' 
ment. 

The  closer  we  adhere  to  the  true  and  logical  juirpose  of  Association 
work  the  better  it  will  be  for  us.  It  is  easy  and  quite  natural  for  us 
to  digress  from  our  subject,  but  there  is  no  profit  to  be  gained  by  so 
doing.  Not  that  we  should  confine  ourselves  entirely  within  the  man- 
ufacturing and  distributing  dcjjartments  to  the  exclusion  of  the  rest, 
for  we  make  gas  to  sell,  and  the  selling  is  half  of  the  business;  but 
the  money-getting  part,  altho\igh  of  equal  importance,  is  conducted 
more  by  tact  and  intuition  and  is  less  to  be  benefited  by  co-operation 
than  the  others.  We  would  be  more  likely  to  take  counsel  with  others 
in  regard  to  the  construction  of  a  condenser  than  to  keeping  a  cash  ac- 
acount.  We  would  jjlod  through  files  of  the  journals  to  settle  a  ques- 
tion of  jjurification*  when  we  wouldn't  turn  a  leaf  to  get  an  opinion 
on  a  sliding  scale  of  prices. 

Our  printed  proceedings  are  valuable,  and  will  be  read  and  stud  lea 
years  hence.    We  should,  therefore,  be  careful  to  keep  to  our  subject, 
and  think, >vrite  and  talk  to  the  point,  remembering,  always: 
'''' A  chiel's  amang  ye  takin'  notes. 
And  faith,  heMl  prent  it.** 
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Some  years  ago,  in  criticising  the  proceedings  and  methods  of  Gas 
Associations  in  general,  it  occurred  to  the  editor  of  the  Journal  of 
Gas  Lighting  that  the  average  American  gas  engineer  is  a  man  of 
business  first  and  engineer  aftenvard*  The  matter  was  much  talked 
of  on  this  side  of  the  water  and  highly  resented,  not  only  in  conversa- 
tion* but  also  in  some  of  the  journals.  It  was  regarded  by  many  as  a 
direct  slur  upon  the  ability  of  the  American  gas  engineer.  A  close  read- 
ing of  the  article,  however,  might  lead  to  another  and  a  different  im- 
pression^  and  suggest  the  possibiUty  that  the  editor  intended  to  pay 
us  a  sly  compliment;  for  if  the  business  tact  of  the  American  prompts 
him  to  make  use  of  the  American  engineer  who  is  a  business  man  first 
and  engineer  afterwards,  in  preference  to  the  Englishman  who  by  in- 
ference is  engineer  first,  how  does  it  place  the  Americ  an  as  an  engi- 
neer, and  how  as  a  business  man  in  comparison  ?  It  would  seem  that 
the  criticism  is  based  upon  an  incorrect  impression  of  relative  condi- 
tions in  the  two  countries. 

In  England  the  ownership  of  gas  property  is  largely  obtained  by 
inheritance,  while  in  this  country  it  has  chiefly  been  acquired  in  the 
genera!  scramble  by  the  owners  themselves.  The  average  Yankee 
generally  knows  something  of  the  business  in  which  he  has  been  suc- 
cessful, and  thinks  he  is  a  pretty  good  all-round  engineer  himself, 
even  if  he  finds  it  convenient  to  employ  a  professional  for  details.  It 
is  ([uite  natural,  therefore,  for  those  who  have  accumulated  gas  prop- 
erty by  their  own  industry  and  enterprise  to  taik  more  cash  than 
chemistry,  and  if  they  incline  more  to  business  than  to  benches,  it  by 
no  means  proves  them  lacking  in  engineering  ability,  but  might  indi- 
cate that  our  proceedings  are  incHned  to  be  somewhat  rambling  and 
desultory;  and  we  might,  therefore,  take  a  valuable  hint  from  the 
jQurnal  and  do  less  irrelevant  talking  at  our  sessions,  and  discuss  our 
business  affairs  during  the  intermissions. 

Competition  is  gradual  J  y  reducing  prices,  and  we  are  looked  to,  if 
not  expected,  even,  to  meet  the  cuts  with  corresponding  reductions 
in  the  cost  of  production.  If  we  are  to  undertake  the  job,  we  wall  re- 
quire all  the  *'  theoretical  **  and  all  the  '*  practical  "  knowledge  that 
we  can  get,  and  still  have  need  for  more. 

It  is  fortunate  for  the  industry  that  the  technical  schools  are  now 
turning  out  useful  young  graduates  instead  of  the  undeveloped  pedants 
that  some  of  the  others  are  furnishing.  They  are  sometimes  spoken 
of  as  "  kindergarten  engineers  '' — ^but  the  young  fellows  are  all  right. 
They  have  much  to  learn,  but  they  have  a  remarkable  facility  for 
picking  up  practical  ideas,  and  many  of  them  will  be  at  the  top  be- 
fore the  old-timers  are  all  gone*  Gas  engineering  can  neither  be 
taught  successfully  in  schools,  nor  does  the  practice  of  it  demand  a 
scientific  education  as  a  requirement.  The  Gas  Association,  in  con- 
nection with  our  daily  practice,  is  the  best  school  of  gas  engineering. 

i^t  us,  therefore,  strive  to  promote  its  usefulness,  maintain  its  effi- 
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ciency  and  uphold  its  dignity,  and  by  so  doing  advance  our  own  in- 
terests and  enhance  the  value  of  the  property  that  we  represent.  The 
Association  will  make  the  engineer,  and  the  engineer  will  make  the 
Association* 

There  are  two  important  subjects  that  will  demand  your  serious 
thought  and  careful  attention  during  the  ensuing  year.  One  of  thera 
is  the  development  of  a  better  efficiency  by  gas  burners,  and  the  other 
is  the  destructive  action  of  electric  cinrents  upon  mains  and  services. 

The  burner  question  received  a  timely  introduction  at  the  last  Ohio 
meeting,  and  we  owe  it  to  ourselves  and  to  our  customers  that  we  act 
upon  the  suggestions  of  Mr.  Butterworth.  Good  gas  is  the  rule,  and 
bad  the  exception ;  but  bad  combustion  of  it  is  the  rule,  and  good 
the  exception.  This  question  opens  up  a  field  for  greater  proiil  to 
gas  companies  than  any  other  that  can  be  proposed;  and  the  time  is 
not  far  distant  when  it  will  receive  the  full  measure  of  attention  that 
its  importance  demands.  If  with  half  the  value  of  our  gas  wasted  in 
burning  w«  can  successfully  compete  with  the  botded  glow-worms 
maintained  by  our  electrical  friends,  what  may  we  do  w  hen  we  shall 
have  developed  the  full  efficiency  of  our  product  and  the  electricians 
shall  have  advanced  their  prices  to  a  profitable  rate? 

When  a  service  pipe  becomes  so  badly  corroded  in  one  week  that 
a  new  one  is  needed,  one  would  naturally  think  that  something  is 
wrong;  but  when  services  by  the  dozen  have  to  be  renewed  after  one 
to  three  months'  use,  the  ciuestion  becomes  startling.  It  may  appear 
strange  to  those  who  have  not  yet  had  experience  in  this  line,  but 
such  are  the  facts,  as  the  samples  brought  for  your  inspection  will 
show.  At  present  the  greatest  action  is  directly  under  electric  rail- 
way tracks  in  the  immediate  vicinity  of  power  stations.  The  trouble 
seems  to  be  local,  and  not  at  all  general.  The  only  remedy  that  so 
far  suggested  itself  is  to  have  two  maitis  on  streets  occupied  l>y  elec- 
tric railways,  thus  avoiding  the  necessity  of  going  under  the  track 
with  the  service  pipes.  The  matter  is  of  the  utmost  importance,  and 
demands  prompt  and  energetic  investigation  on  our  part. 

The  grim  messenger  has  made  his  customary  demand  upon  us 
since  our  last  meetings  and  several  of  our  members  have  passed  to  the 
mysterious  reahn.  V'ou  will  no  doubt  take  such  action  as  may  be  re- 
(juired  to  express  to  their  families  our  sorrow  for  their  bereavement 
and  our  respect  for  the  memory  of  our  departed  friends. 

In  conclusion,  I  beg  leave  to  express  my  sincere  thanks  for  the 
high  honor  which  you  have  conferred  upon  me  in  selecting  me  to 
preside  over  your  deliberations^  and  I  trust,  by  your  kind  indulgence, 
wc  may  be  able  to  dispose  in  a  satisfactory  manner  of  such  business 
as  you  may  desire  to  entertain. 
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COMMITFEE  ON  PRESIDENT'S  ADDRESS. 

Mr,  Walton  Clark— Although  I  appreciate  the  improbahilit\'  of  a 
committee,  however  complete  it  may  be,  being  able  to  add  anything 
to  the  able  and  carefully  considered  address  to  which  we  have 
listened,  yet,  in  honor  of  the  President,  I  move  the  appointment  of  a 
committee  to  report  on  his  address,  and  that  tlie  committee  be  in- 
structed to  report  at  their  earliest  convenience.  The  motion  was  car- 
ried, and  Messrs.  Walton  Clark,  J.  R-  Smedberg  and  Charles  R, 
Faben,  Jr.,  were  appointed  as  such  committee. 

SPECIAL  COMMITTEES. 

The  President  announced  the  appointment  of  the  following  Special 
Committees : 

On  Nomination  of  Officers — ^J.  SomerviUe,  Frederic  Egner,  G, 
G.  Ramsdell,  J.  B.  Howard,  T,  G.  Lansden. 

On  PL.ACE  OF  Next  Meeting — E.  G.  Cowdery,  William  Tracy, 
James  Ferrier,  J,  W,  Stratton,  H.  D.  W  alb  ridge. 

On  Receiving  and  Intrudltcing  Members — E.  H.  Jenkins,  Eugene 
Printz,  A.  S.  Miller. 

On  MEMcmrvus- — L  Butterworth,  R,  R.  Dickey,  F.  M,  Doan. 

On  Final  Resolutions — A.  E.  Boardman,  L  Butterworth,  G.  T. 
Thompson. 

REPORT  OF  BOARD  OF  DIRECTORS. 

The  pRESiDENi* — Next  in  order  of  business  is  the  report  of  the 
Board  of  Directors. 

The  Secretary  read  the  following; 

Chicago,  Ills*,  May  i6,  1893, 

A  regular  annual  meeting  of  the  Board  of  Directors  of  the  Western 
Gas  Association  was  held  this  morning,  at  10  o'clock,  at  which  were 
present  the  following  members:  B.  E.  Chollar,  E.  H.  Jenkins,  R.  R. 
Dickey,  D.  Davis,  F.  M.  Doan,  W.  L.  Brown,  J.  W.  Dunbar,  Jas. 
Montgomery,  H.  D.  Walhridge  and  A.  \V.  littleton. 

On  motion,  the  reading  of  the  minutes  of  the  last  meeting  of  the 
Board  was  dispensed  with. 

The  Board  recommended  that  the  following  papers,  which  had 
been  prepared  for  presentation  at  the  forthcoming  meeting,  be  suli* 
mitted  to  the  Association  in  due  course : 

'*  Residuals;  Ideas  Concerning  Them  Suggested  by  the  Present 
Outlook/-  by  Mr*  James  Ferrier. 

'*  Wrinkles,*'  by  Mr-  Geo.  Tread  way  Thompson. 

''The  Duties  of  Gas  Companies  to  their  Customers/'  by  Mr*  H, 
D.  Walbridge. 

'*  Gas  Analysis/'  by  Mr.  O.  O.  Thwing. 

**  Wood  Gas  During  the  W'ar,'*  by  Mr.  Jas.  R.  Smedberg, 

In  accordance  with  the  requirements  of  the  By-Laws  ^  the  Board 
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appointed  Messrs.  F.  M.  Doan,  J.  \V.  Dunbar  and  D.  Davis  a  coin- 
mittee  to  examine  the  books  and  accounts  of  the  Secretary-Treasurer 
and  report  thereon  to  the  Association. 

The  committee  subsequently  reported  the  tollowing  as  the  result  of 
the  examination  in  question: 

Receipts, 

To  aiembership  fees %     i6o  oo 

*^  dues * 860  00 

'*  sale  of  badges loS  50 

**  balance  from  May  i,  1892 236  46 


^1,364  96 


DisbursimenU. 

By  Secretary's  salary $  400  00 

'*  sundry  bills,  as  per  vouchers 623  75" 

**  balance,  cash,  May  i,  1893..  ...  341   21 


$1,364  96 

The  following  members  of  the  Board  were  appointed  a  committee 
to  examine  and  report  on  applications  for  membership:  J.  W.  Dun- 
bar, W.  L.  Brown*  Jas.  Montgomery. 

The  Secretary  here  read  the  following  communication  from  Mr.  E. 
C.  Brown,  publisher  of  the  Progressive  Age: 

New  York,  May  13,  1893* 

Board  of  Directors  Western  Gas  Association — tientleuien :  In  sub- 
mitting the  accompanying  request,  signed  by  10 1  active  members  of 
your  Association,  I  wish  it  to  be  understood  that  my  effort  in  secur- 
ing the  same  was  not  the  result  of  intention  on  my  part  to  interfere 
with  the  harmony  or  good  fellowship  prevailing  in  the  assemblages  of 
the  Western  Gas  Association,  nor  to  appear  in  any  sense  to  dictate  to 
your  honorable  l>ody.  It  is  also  due  to  myself  to  repeat  what  is  well 
known  to  several  of  your  present  Board,  but  may  not  be  to  some — 
that  I  have  on  several  occasions  sought  the  privilege  of  publishing  in 
Progressive  Age  an  authentic  report  of  the  proceedings  of  the  West- 
ern Gas  Association,  These  ineffectual  attempts  on  ray  part  to  secure 
action,  lirst  through  your  Board,  and  again  in  open  meeting,  are  al- 
ready matters  of  history  in  Western  Gas  Association  affairs. 

At  the  lyouisville  meeting,  in  1891^  your  President  saw  fit  to  refer 
to  the  subject  of  reports  of  your  proceedings,  using  this  language: 

*'  Mr.  E.  C.  Brown,  publisher  of  Progressive  Age^  and  Mr.  George 
W,  Graeff,  Jr.,  managing  editor  of  Ltghi,  Heat  and  Pouter,  who  are 
both  honored  associate  members  of  this  Society,  have  sent  me  pro- 
tests as  individual  members,  as  well  as  in  their  capacity  as  editors  of 
these  technical  journals,  in  regard  to  the  methods  observed  by  this 
Association  in  the  publication  of  our  records.  Although  the  officers 
of  this  Association  have  been  charged  with  partiality,  the  said  officers 
have   nothing   whatever  to   do  with   it,  and  have  only  done  which 
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was  authorized  by  the  Association,  and  have  declined  simply  to  over- 
step their  authority.  Every  member  of  this  Association  ought  to 
know/' 

Mr.  Egner  thereupon  recommended  that  a  committee  of  five  mem- 
bers be  appointed,  who  should  hear  the  views  and  arguments  of  all 
concerned,  or  who  desire  to  be  heard  upon  the  subject;  that  said 
committee  should  report  their  findings  and  recommendations  to  the 
Association  on  the  following  morning. 

The  Committee  on  President's  Address  consisted  of  Messrs.  E,  H. 
Jenkins,  Wm.  Steinwedell,  L  S»  Post»  J,  \V*  Murdock,  and  A,  T. 
Averill.  After  the  usual  remarks  on  the  President*s  Address  and  sun- 
dry recommendations,  the  question  at  issue  was  turned  down  in  these 
words : 

■'  We  suggest  that  said  Mr.  Creorge  W.  Graef,  Jr.,  managing  editor 
of  Lights  Heat  and  Power ^  and  Mr.  E.  C,  Brown,  publisher  of  Pro^ 
gressive  At^e.  be  referred  to  the  Board  of  Directors,  as  we  think  it  is 
their  duty  to  consider  such  questions." 

In  the  meantime,  one  year  has  intervened  in  which  action  could 
have  been  taken  by  your  Board,  and  none  was  taken.  Mr.  Egner 
tells  the  members  in  his  address  that  *'  The  said  officers  [meaning  the 
Board  of  Directors]  have  nothing  whatever  to  do  with  it/'  and  *'  have 
declined  simply  to  overstep  their  authority."  It  would  then  appear 
that,  in  the  absence  of  assent  on  the  part  of  the  members,  the  Direc- 
tors remain  powerless  to  act.  Therefore,  in  supplying  the  unequivocal 
endorsement  of  so  many  responsible  "Active'*  members  (active  in 
spirit  as  well  as  in  name),  as  will  be  found  attached  to  the  accom- 
panying requests,  I  feel  that  I  have  placed  before  your  Board  all  the 
needed  evidence  to  enable  you  to  pass  upon  the  question  involved^ 
and  to  act  in  accordance  with  your  duty  toward  yourselves  and  your 
fellow  members. 

That  you  may  know  the  gentlemen  who  deem  it  for  the  best  inter- 
ests of  the  Western  Gas  Association  that  action  on  this  matter  should 
be  taken,  and  have  placed  their  signature  to  these  requests  without 
**  undue  influence."  I  beg  to  submit  a  true  copy  of  the  letter  which 
was  sent  by  me.  together  with  the  circular,  barring  a  very  few  letters 
differently  worded,  to  men  whom  I  know  to  be  my  personal  friends. 
(Copy  of  letter  sent  members  accompanying  circular.) 

**My  Dear  Sir:  Please  do  me  the  kindness  to  read  the  enclosed 
circular  addressed  to  the  Board  of  Directors  of  the  Western  Gas  Asso- 
ciation, and  if  you  find  nothing  there  inconsistent  with  what  you  deem 
just  and  proper,  kindly  affix  your  signature  to  same  and  return  to  me 
at  your  earliest  convenience  in  the  accompanying  stamjjed  envelope, 

*'  Fraternally." 

The  tenor  of  this  letter  is  such  as  to  relieve  me  from  suspicion  that 
I  have  attempted  to  persuade  any  one,  but  on  the  contrary  its  wording 
clearly  shows  an  intention  to  provoke  criticism  of  the  question  and 
cause  careful  consideration  of  the  same. 
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I  have  been  informed  by  certain  officers  of  your  Association  that 
**  the  doors  are  open  to  Progressive  Age.  Let  it  send  its  reporter  to 
the  meetings  and  gel  iti*  own  report/*  This  could  perhaps  be  done; 
but  in  answer  1  would  say  that  I  am  unwilling  to  send  a  stenographer^^ 
inexperienced  in  the  technical  phraseology  of  a  meeting  of  gas  engi- 
neer?}, and  print  his  report  against  a  report  that  bears  the  word 
"Official/'  I  need  not  say  to  you,  veteran  engineers,  that  the  re- 
marks of  speakers  at  our  meetings  are  frequently  sent  to  them  for  re- 
vision, thereby  changing  important  paragraphs  and  sentences.  Now* 
if  by  chance  my  stenographer  failed  to  note  the  retjuest  of  a  member 
in  this  j^articular,  ray  paper's  report  would  not  read  with  that  of  my 
official  contemporary,  thereby  casting  discredit  upon  the  report  ap- 
pearing in  my  pjaper.  Rut  this  is  not  the  sole  objection.  1  bebeve 
that  the  proceedings  of  any  society  of  gas  men  should  be  open  to  the 
journals  that  are  untiring  in  their  labors  and  devotions  to  develop  the 
industry  in  which  we  are  all  so  much  interested,  and,  therefore,  in- 
stead of  jilacing  stumbling  blocks  in  the  way  of  securing  fvill  and 
authoritative  report  of  proceedings,  it  should  be  the  first  duly  of  those 
having  the  best  interests  of  a  (Jas  Association  at  heart  to  make  the 
way  easy  and  the  burden  of  expense  as  light  as  lies  within  their  power 
to  do.  Furthermore,  I  would  ask  you  to  consider  the  sending 
*•  Notices**  announcing  meetings  to  be  held,  papers  to  be  read,  hotel 
accommodations,  railway  rates,  etc.,  to  all  journals  recognized  by  the 
gas  fraternity  as  published  in  its  interest,  and  not  confine  their  issuancCi 
to  a  single  journaL  as  has  heretofore  been  the  custom,  I  do  not  ask 
you  to  change  the  official  organship.  Progress ir^e  Age  does  not  seek 
such  tide  from  the  AVestern  Gas  Association,  nor  from  any  other  Asso- 
ciation of  Gas  Engineers,  and  had  I  to  vote  on  this  feature  I  should 
cast  my  vote  to  let  this  tide  remain  in  its  [>resent  tranquil  state. 

In  conclusion,  permit  mtr  to  say  that  I  ask  your  consideration  not 
alone  in  the  interest  of  Progressive  Age.  but  in  thatof  the  members  of 
your  Association  to  the  extent  of  loi  names,  believing  in  the  long  run 
the  wisdom  ol  a  broad  and  liberal  jjolicy  in  this  matter  as  in  all  others 
will  not  only  strengthen  your  Society  but  win  it  many  new  friends.  I 
will  add  that  I  now  |»ledge  Progresiive  Age  to  take  one  copy  of  the' 
proceedings  of  the  Western  Gas  Association,  to  be  provided  under 
the  direction  of  your  Secretary,  and  pay  its  just  proportion  of  the 
expense  attending  its  compilation  ^  and  to  publish  the  same  in  its  en- 
tirt^ty  in  the  first  number  issued  by  my  journal  after  the  close  of  the 
meeting,  provided  the  Secretary  sends  me  the  manuscript  complete, 
to  reach  my  hands  four  clear  ilays  preceding  the  date  of  my  issue. 

Pardon  the  length  of  this  communication  :  and,  finally^  I  beg  of  you 
to  decide  this  question  now.  for  it  is  one  that  will  likt^ly  arise  to  vex 
and  annoy  this  and  subseciuent  meetings  of  your  Board  until  finally 
setded.  Respectfully  submitted* 

E.  C.  Brown. 
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After  a  lengthy  disciission  of  the  question  referred  to  in  Mr. 
Brown's  letter,  the  following  resolution  was  adopted  by  the  Board: 

U  HEREA.s,  The  petition  of  Mr.  E.  C  Brown,  publisher  Progressive 
A^^e^  having  been  duly  considered  by  the  Board :   and^ 

Whereas,  It  having  been  found  that  at  the  present  time,  and  for 
several  years  past,  the  proceedings  of  the  Association,  togt^ther  with 
all  notices  and  communications  belonging  to  the  meetings,  have  been 
obtained,  compiled  and  published  without  any  expense  to  this  Associa- 
tion ;  and  also  that  the  privileges  of  furnishing  a  stenographer  and 
having  full  access  to  our  meetings  are  now  accorded  to  each  of  the 
gas  journals  on  an  equal  footing;   threfore, 

Resolved^  That  we  see  no  reason  to  make  any  change  in  the  pres- 
ent rules  governing  reports  of  our  proceedings,  and  recommend  that 
they  stand. 

It  was  moved  by  Mr.  Doan,  and  carried,  that  this  Board  recom- 
mend to  the  Association  that  on  this,  the  i6th  annual  meeting  of  our 
organization,  the  business  sessions  of  the  Association  be  confined  to 
one  day,  viz.,  Wednesday,  May  17th,  and  that,  if  necessary,  a  meet- 
ing be  held  on  the  evening  of  said  day  for  the  final  transaction  of  such 
business  as  may  be  brought  before  the  Association. 

No  further  business  appearing,  the  Board  here  adjourned. 

A.  W.  Lhtleton, 

Secrtfary^ 

REPORT  OF  AUDITING  COMMITTEE. 

The  committee  appointed  by  the  Board  of  Directors  to  audit  the 
books  and  accounts  of  the  Association  would  respectfully  report  the 
books  neatly  kept  and  the  accounts  correct. 

F.  M.  Doan, 
Jas.  W.  Dunbar, 
D.  Davis, 

Cammittee, 
On  motion  of  Mr,  Ramsdell,  the  report  of  the  Board  of  Directors 
was  accepted, 

REPORT  OF  COMMHTRE  ON  PROPOSED  REVISION  OF 
CONSTITUTION  AND  BY-UAWS. 

The  President — We  will  now  listen  to  the  reading  of  the  report  of 
the  Committee  on  the  Revision  of  the  Constitution  and  By-I^ws, 

The  Chairman  of  the  Committee,  Mr»  Ramsdell,  read  the  following 
report : 

Constitution  and  Bv-Laws  or  the  Western  Gas  Association. 

Preamble. 
W^HEREAS,  It  is  necessary  that  those  to  whom  is  intrusted  the  man- 
ufacture and  sale  of  gas  for  illuminating  and  other  purposes  should 
endeavor,  by  every  means  within  their  power,  to  improve  its  quality 
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-y^r,  2,  \T,j  vrT»-,r.  wii'.  rut 7  it*  ^.-^-jit  :r  iZi£L'g-l.f  rmnera^i 
Tith  trj*r  £1.4  :-<:-.Hrj7,  \*'  itrs,  -zskj  \^  k<3^,  dajr^rrr,  uol  »  flier  te 

the  rizrit  tr*  -#''^tit  ',r  r^'-*>:  '.^r.f:. 

Sec.  3.  FLI<trt:or.  I'y  rrjtrr.vr^ir^  *ial  ••t  it  b^bc  xad  a  aiii" 
loarth*  vote  ^haf;  -/t  rj^.i*:vtirr  tv  «<,■:- 

ArrKT-?-  II. — St^.-  X.  7b^  "^^yuirr*  oc  tsa  AaK 
oi  a  Pre%:d*ri:.  t»o  %>,!f:-Pr»^yi*r.t».  aod  a  SccrE&rr-Tr 
shall  be  elerte*!  ryr  or.^  »*ar. 

Sec.  2.  There  ihal  al'v>  >t  e;zbt  Irlrector*.  ir»r  01 
elected  at  ea/:h  ar^r^-^l  rtJi^r^z^z-  i-'i  »»>«e  teraa  01 
two  years :  provided,  that  '::;x>r^  the  adoptk>n  cf  tkis  Co 
By-Laws  the  ftr^t  Board  elected  thererioder  shall  be  composed  of  eighi 
members,  foar  of  whom  %halS  :^  elected  for  cce  year  and  iovof  vhocn 
shall  be  elected  for  two  yean. 

Sec.  3.  The  retiring  President  thaD  be.  ex-officio.  a  Director  lor  dir 
next  following  year :  all  other  oflfK-en  shall  be  elected  by  [    ~ 

Sec.  4.  AH  officers  shall  retain  their  positions  nntfl  tfadr  i 
have  qualified. 

Article  III. — Sec.  1.  The  management  of  the  afiaiis  of  die  Aaao- 
ciation  shall  be  entrusted  to  the  officers  and  Board  of  Diredon.  on* 
dcr  the  general  direction  of  the  members  in  convention. 

Sec.  2.  A  majority  of  the  Board  shall  constitute  a  qaonmiY  aad  die 
Board  shall  have  power  to  fill  any  vacancies  that  may  exist  dierein. 

Article  IV. — Only  active  members  shall  vote  or  hold  office,  bat  no 
voting  by  proxy  shall  l^  allowed. 

Article  V.— The  Association  shall  have  power  to  enact,  amend 
and  enforce  all  necessary  by-laws  and  rules;  to  provide  pen- 
alties tor  their  violation  :  to  assess  and  collect  fees  and  docs  for  mem- 
bership :  and  to  provide  a  benefit  fund  for  the  relief  of  membeis  and 
I  hoi  I  t  a  mi  lies. 

Akiiclf.  VI. — Any  proposition  to  amend  this  Constitution  shall  be 
luluiiiited  at  a  regular  meeting,  and  seconded  by  a  majority  of  all 
u  ii\c  members  present:  the  projKisition  shall  not  be  acted  upon  until 
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the  next  regular  meeting,  when,  if  approved  by  two-thirds  of  all  the 
active  members  who  may  be  present  at  said  meeting,  it  shall  become 
a  i>art  of  this  Constiiulion. 

By-Laws. 

Article  l.^Artnual  Meetings .  The  annnal  meeting  of  the  Associa- 
tion shall  be  held  on  the  third  Wednesday  in  May  of  each  year,  at  such 
place  as  shall  be  determined  upon  at  the  preceding  annual  meetings  at 
which  time  the  election  of  officers  shall  take  place  and  annual  reports 
and  settlements  be  made.  At  each  annual  meeting  the  President  shall 
present  an  address,  setting  forth  his  official  acts  and  such  general  items 
and  recommendations  as  he  may  deem  of  advantage  to  the  Associa- 
tion. All  general  business  of  the  Association  shall  be  transacted  at 
these  annual  meetings,  and  the  following  shall  be  the  order  of  business; 

Calling  the  roll  and  reading  of  minutes. 

President's  address. 

I 'resenting  applications  for  membership  and  balloting. 

Introduction  of  new  members. 

Reports  of  standing  committees. 

Reports  of  special  committees. 

Miscellaneous  business^  which  may  be  laid  aside  informally  and 
taken  up  at  any  time. 

Special  orrler  for  the  presentation  of  papers,  drawings  or  models,  or 
other  matters  of  interest  to  the  Association  entitled  to  consideration 
under  its  rules,  in  the  discussion  of  which  all  the  members  shall  be 
entided  to  participate,  and  such  special  order  may  be  considered  at 
any  time  by  vote  of  the  Association. 

.Vrticlf.  II . — Applicaitons  for  Membership.  Any  person  desiring 
to  become  a  member  of  this  Association  shall  make  his  application  in 
writing,  giving  name,  residence  and  occupation,  with  projier  refer- 
ences.  and  signed  by  two  members  of  the  Association;  hut  no  such 
application  shall  be  acted  upon  until  the  fee  for  membership  is  paid. 

Article  III, — Fees  ami  Dues.  .Sec.  i.  The  fee  for  membership 
shall  be  ten  dollars,  which  shall  include  dues  for  \\\t  first  year,  and  the 
yearly  dues  shall  be  five  dollars,  payable  annually  in  advance  there- 
after. 

Sec.  2.  The  Secretary  shall  drop  from  the  roll  the  name  of  any 
member  who  shall  be  in  arrears  for  two  years*  dues,  after  giving  thirty 
daj's'  notice. 

Sec.  3.  The  Board  of  Directors  shall  have  power  to  reinstate  any 
member  who.  for  non-payment  of  dues,  has  been  suspended  or  dropped 
from  the  roll,  when  such  member  shall  have  paid  the  full  amount  due 
at  the  time  his  membership  ceased. 

Article  IV. — Dutus  of  Officers.  Sec.  i.  The  President^  or  in  the 

event  of  his  absence  the  Vice-Presidents,  in  their  order,  shall  preside 

rOver  meetings  of  the  Association  or  of  the  Board  of  Directors.      He 

enforce  aU  laws  and  ndes  of  the  Association,  and  shall  appoint 
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^^'id  comtuittces  oot  otherwise  provided  for.  He  shall  decide  all  qoes- 
tjons  of  order,  subject  only  to  an  appeaJ,  but  in  all  such  cases  it  shall 
require  at  least  a  majority  of  the  members  present  to  overrule  his  de- 
cision. He  shall  sign  the  records  and  have  general  supervisioo  of  the 
affairs  of  the  Association. 

Sec,  2.  The  Secretary-Treasurer  shall  attend  all  meetings  of  the 
Association  or  of  the  Board  of  Wrectors,  shall  have  charge  of  the 
books,  papers  and  other  property  of  the  Association,  and  perform  such 
other  duties  as  may  properly  belong  to  his  oBice. 

Article  V, —  Quorum.  A  quorum  for  the  transaction  of  business 
shall  coniiisi  of  not  less  than  15  members;  but  a  smaller  number  may 
adjourn  from  day  to  day  for  not  more  than  three  days;  and  in  case  of 
the  absence  of  the  President  or  other  proper  officers  they  may  select  a 
Chainnan  to  preside  over  the  meeting. 

Article  VI. — Board  of  Directars.  Sec.  i.  The  Board  of  Directors 
shall  meet  at  least  once  in  each  year,  on  the  day  preceding  the  annual 
meeting  of  the  Association,  at  which  time  they  shall  determine  in  re- 
gard to  the  propriety  of  the  various  papers,  drawings,  models  or  other 
matters  constituting  the  special  order,  being  laid  before  the  Association. 

Sec.  2.  When  in  the  judgment  of  a  majority  of  the  Board  of  Direr- 
tors  it  shall  be  deemed  advisable  to  change  the  place  or  date  of  meet- 
ing, or  both,  as  designated  by  the  Association  at  its  last  annual  meet- 
ing, the  Board  shall  have  power  to  make  such  change  or  changes* 

Sec.  3.  Said  Board  shall  annually,  immediately  after  its  own  organi- 
zation, elect  a  Finance  Committee  of  three  from  its  own  number,  who 
shall  have  power  to  examine  at  any  time  the  books  and  accounts  of 
the  Secretary-Treasurer;  said  committee  shall  also,  on  the  morning  of 
the  first  day  of  the  annual  meeting,  examine  the  report  of  the  Secre- 
tary-Treasurer, audit  his  accounts  and  report  thereon  to  the  Associa- 
tion, provided  that  no  officer  whose  accounts  may  be  subject  to  ev^ 
amination  shall,  under  any  circumstances,  be  a  member  of  such  exam- 
ining committee.  The  Board  of  Directors,  at  the  same  meeting,  shall 
also  appoint  a  committee  of  three  from  their  owti  number,  whose  duly 
it  shall  be  to  examine  and  report  on  applications  for  membership. 

Sec.  4.  The  Board  of  Directors  shall  also  cause  a  record  of  its  pro- 
ceedings to  be  kept,  which  shall  be  submitted  to  the  Association  during 
the  first  day  of  the  annual  meeting. 

Article  VI  L — Executive  Committee.  The  President,  the  two  Vice- 
Presidents  and  the  Secretary-Treasurer  shall  constitute  an  Executive 
Committee,  whose  duty  it  shall  be  to  meet  at  least  once  in  each  year. 
not  less  than  90  days  before  the  annual  meeting  of  the  Association. 
for  the  purpose  of  choosing  subjects  and  assigning  authors  for  the  pa- 
pers which  shall  be  presented  for  the  consideration  of  the  Association 
at  its  next  annual  meeting. 

Article  VIII. ^ — Papers,  Drawings ^  Etc.  All  papers,  drawings, 
models,  etc.,  submitted  to  the  Association  at  its  annual  meetings  shall 
remain  the  property  of  those  presenting  the  same. 
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Article  IX, — Rejected  Applications.  It  any  person  proposed  for 
membership  shalK  upon  being  balloted  for,  be  rejected ^  no  notice  of 
such  proposal  shall  be  incorporated  in  the  minutes. 

Akticle  X, —  Tnats  and  Pufttshmeffts,  Any  member  may,  upon 
conviction  ot  violating  any  of  the  laws  or  rules  of  the  Association,  or 
of  conduct  unbecoming  a  gentleman,  be  suspended  for  a  definite 
time,  or  expelled  from  the  Association,  by  a  vote  of  at  least  three- 
fourths  of  all  the  members  present;  provided,  that  any  such  accused 
member  shall  be  furnished  with  a  copy  of  the  charges  against  him 
at  least  lo  days  before  his  trial,  and  be  allowed  zn  opportunity  to  ap- 
pear either  in  person  or  by  counsel  for  his  defense. 

Article  XI. — Rules  The  business  sessions  of  the  Association  shall 
be  conducted  in  accordance  with  the  requirements  of  Robert's  Rules 
of  Order* 

Article  XIL — Special  Meetings.  Special  meetings  of  this  Associa- 
tion may  be  called  by  the  President-  by  and  with  the  written  consent 
of  a  majority  of  the  Board  of  Directors.  He  shall  cause  notices  to  be 
issued  to  all  the  members  of  the  Association  at  least  30  days  prior  to 
such  meetings;  said  notices  to  state  the  business  for  which  such  meet- 
ing has  been  called,  and  no  other  business  than  that  mentioned  in 
such  notices  shall  be  considered. 

Articlf  XIII, — Amendmefiti.  These  By-Laws  may  be  altered  or 
amended  only  in  the  follomng  manner: 

Sec,  I.  Any  proposition  to  alter  or  repeal  an  existing  By-Law  shall 
be  presented  in  writing  during  an  annual  meeting,  at  any  time  before 
its  adjournment,  seconded  by  not  less  than  three  members,  shall  be 
read  twice,  and  if  approved  by  two-thirds  of  all  the  active  members 
present,  shall  become  a  part  of  these  By-l^vvs;  but  no  such  altera- 
tion or  amendment  shall  affect  any  question  pending  at  the  time  of  its 
adoption. 

Sec.  2.  Any  additional  section  to  these  By-Laws,  not  in  conflict 
with  any  existing  Ry-f^w,  may  be  adopted  at  any  annual  meeting 
upon  being  presented  in  writing,  duly  seconded,  read  twice*  and  ap- 
proved by  at  least  two-thirds  of  all  the  active  members  present. 

DISCUSSION. 

Mr.  Laksden — I  ask  to  have  Section  i  of  Article  IL  of  the  present 
Constitution  read,  and  in  connection  with  it  Section  i  of  Article  L  of 
the  proposed  Constitution. 

Mr.  Ram^l>ell — ^The  present  Constitution  provides,  in  Section  i, 
Article  IL,  that  '^  No  one  shall  be  eligible  for  active  membership  in 
this  Association  unless  he  is  a  regular  gas  engineer  or  superintendent, 
or  an  actual  executive  officer  of  a  gas  company.*'  The  proposed 
amendment  reads*  *'Only  officers  and  regular  employees  of  gas  com- 
panies shall  be  eligible  for  active  membership/* 

Mr.  LANbDEX— As   I   understand  the  amendment,  it  permits  any 
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Cflii|ilayee,  whether  he  be  a  gas  engineer  cyr  ifeot^  to  become  an  active 
member? 

Mk.  RAU^iDRLL — V'es;  and  in  respect  to  Associate  Members  the 
pfCSCQl  Constitution  provides:  '-Anj  peraon^  directly  or  indirectijr 
connected  with  the  management  of  gas  wodcs  or  gas  machineni.  or  who 
ma/  be  skilled  therein,  shall  be  eligible  as  an  Associate  Memlier  of 
this  Asioctation/'  The  proposed  action  as  to  Associate  Memi>eis 
reads:  *' Any  person  who  may  be  directly  or  indirectly  connected 
with  the  gas  industry,  or  who  may  be  skilled  therein.  shaU  be  eligible 
as  an  Associate  Member  of  this  Association.** 

Mr*  Smultbekg — I  would  like  to  iDf|tiire  whether  that  clause  is  in- 
tended to  include  in  the  class  of  Associate  Members  the  consulting 
engineers  of  the  country.  If  that  is  the  purport  of  it  I  think  it  is 
unfair* 

Mr.  RiMSDFLL — I  do  not  quite  understand  your  inquir)', 

Mr.  Smuiblk*:; — It  is  whether  the  consulting  engineeis  ol  tke 
'SCDuntry  are  to  be  refused  activt  membership. 

Mit.  Ramsdfxl — Not  at  all. 

Mr*  Smedberc; — It  certainly  reads  in  that  way. 

Mr.  Howard — Article  X.  of  the  present  By-Laws  provides  that 
**  Any  member  may,  upon  conviction  of  violating  any  of  the  laws  or 
rules  of  the  Association,  or  of  conduct  unbecoming  a  gentleman,  be 
suspended  for  a  definite  time,  or  expelled  from  the  Association/'  At 
the  proper  time  I  wish  to  move  that  that  article  be  stricken  out  en- 
tirely. This  Association  has  now  been  in  existence  tor  i6  years,  and 
I  do  Dot  know  of  a  single  instance  where  it  has  re^juired  an  article  of 
that  kind.  I  do  not  see  any  benefit  to  the  Association  in  having  such 
a  By-Law.  1  believe  that  every  member  in  this  Association  is  sup- 
posed to  be  a  gentleman ;  and  I  do  not  think  it  requires  any  By-Law 
to  enable  us  to  say  that  we  may  at  any  time  suspend  a  member  who 
shall  be  guilty  of  conduct  unbecoming  a  gentlemam.  I  think  when 
such  an  occasion  arises  we  can  deal  with  the  subject  without  any 
article  of  this  kind  being  in  the  By-I>aws. 

Mr.  RvVMSiiELL — That  is  in  the  present  By-Laws,  and  it  is  copied  into 
the  proposed  By-I-aws  with  but  a  slight  change;  that  the  expulsion 
may  be  by  a  vote  of  two-thirds  of  all  the  members  present,  instead  of 
by  a  majority,  as  at  present. 

Mr.  Smedberg — As  I  construe  this  By-Law  relative  to  active  mem- 
bers, it  takes  in  any  engineer,  or  any  sujierintendent  of  works;  but 
in  case  he  loses  his  position  he  ceases  to  be  a  member  of  the  Asso* 
elation  until  he  gets  a  new  one. 

Mr*  Ramsdell — I  think  that  the  point  of  Mr.  Smedberg  is  well 
taken.  It  was  not  intended  in  that  way,  but  I  see  the  article  will 
bear  that  construction. 

Mk.  Smedberg — It  affects  both  classes— constructing  engineers  and 
also  those  who  are  out  of  a  job. 
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Mr.  Thompson — I  understand  this  is  intended  to  refer  only  to  ad- 
missions to  membership,  and  not  to  changes  which  may  take  place 
afterwards. 

Mr.  Lansden — At  what  time  will  it  be  proper  to  move  amendments 
to  this  report? 

The  Prf.sident— When  it  is  properly  l)efore  the  Association. 

Mr.  Lansden — I  do  not  think  that  the  Hne  of  dumarkation  between 
active  and  associate  members  is  sufficiently  distinct. 

The  Presilient — The  report  at  present  is  not  before  the  house.  A 
motion  to  adopt  the  report  will  bring  the  matter  before  the  house,  and 
then  it  will  be  open  for  discussion, 

Mr.  Butterworth — The  adoption  of  a  new  Constitution  is  of  course 
an  important  matter,  and  it  should  not  be  done  hastily,  or  without 
sufficient  consideration.  I  take  it  for  granted  that  this  committee 
have  had  the  matter  under  careful  advice,  and  have  been  conscien- 
tious in  their  work,  and  were  fully  tjualified  for  the  work  committed 
to  them,  and  I  am  satisfied  to  accept  the  Constitution  as  drafted  by 
them.  I  therefore  move  that  the  Constitution  and  By-Laws  as  pre- 
sented by  the  Committee  be  adopted. 

The  President— It  may  be  well  to  state  in  this  connection  that 
this  proposed  amendment  to  the  Constitution  and  By-Laws  has  come 
in  under  Article  VL  of  the  present  Constitution,  which  reads  as  fol- 
lows :  '*  Any  proposition  to  amend  this  Constitution  shall  be  submitted 
in  writing  at  an  annual  meeting,  seconded  by  a  majority  of  all  the 
menpbers  present;  such  proposition  shall  be  printed  with  the  proceed- 
ings, and  shall  not  be  acted  upon  until  the  next  annual  meeting, 
when,  if  approved  by  a  majority  of  all  the  members  of  the  Associa- 
tion, it  shall  become  a  part  of  this  Constitution,  and  not  otherwise.'* 
So  all  that  can  be  done  at  the  present  meeting  is  to  have  these 
amendments  seconded  by  a  majority  of  the  members  present.  Then 
it  can  lie  acted  upon  at  the  meeting  next  year.  The  amendments  to 
the  By-Laws  can  be  acted  upon  and  adopted  at  the  [>resent  session  j 
but  amendments  to  the  Constitution  must  necessarily  Ue  over  until 
next  year. 

Mr.  Butterworth — ^Then  I  will  withdraw  my  motion. 

Mr.  HoWAKii — -Do  I  understand  that  amendments  to  the  By-Laws 
will  be  in  order? 

The  President — I  so  understand. 

Mr.  HovvARii — 'Then  i  move  that  Article  XL  of  the  proposed  By- 
Laws  be  stricken  out.  I  understand  that  the  American  Association 
has  nothing  of  the  kind  in  its  By-l^iws;  and  I  do  not  think  it  at  all 
necessary  that  the  Western  Association  should  have  any  By-Laws  re- 
lating to  the  punishment  of  members  for  violating  its  rules,  or  for  con- 
duct unbecoming  gendemen.  As  I  said  before,  when  any  member 
does  anything  that  is  seemingly  not  right,  this  .Association  can  act  in 
the  matter  without  reference   to  any  By-Law.     Such  a  By-Law  is  a 


IM 


■■■  «c  caac  •»  the  bridgr  bdoR  «e  aBEHpt  to  gci  prer  ii. 
''^  ?!■»*«>—*»  ''*'_?°*^"  "*  ^-  ^""^^  secowfed? 

Tnt  PiiHiityi  ft  kn  bem  ncMned  s&d  <e<oniitd  ilHit  Aiil^e  XI* 
of  Ife  pfvipOi<4  H^Lsvs  be  ^tnckeo  oot.     AB  in  tamm  of  that  wfll 

Mi*  BaAiDitASt— YoQ  cafed  lt>r  tbe  ata  and  oajs  so  qnlcklT  that 
Iboie  viiht^f  tt>  gm  Aeirfcasoiii  lor  voting  bwi  no  ctoace  tt»  fia  so, 
II  fCM  «Hil  aBov  ne  lo  isy  it,  I  diier  witb  Mr.  Homd  in  respect  to 
the  ttetxiitf  or  pfoptiety  of  «icb  a  Bj*Lav.  I  tinnk^  in  wmj  ssbocm- 
fkfO  of  aajr  kiod  or  cbaiaciert  tbe  power  wbich  tbe  AssociiikMi  bis  to 
•deci  Ha  iwrmhrfi  k  alw  broad  efloagb  to  enable  ii  to  pnige  Hself  of 
obfectionabfe  raenibefi ;  aaiL  if  ve  bare  a  Br-Lanr  liaidllnf  our  cboice 
of  inenibefs^  we  oogbC  also  to  btre  a  By*Law  limitizig  tbe  membefsbjp, 
K>  tlut  we  may  piotect  ottnehes  in  both  directioos.  \llietber  it  erer 
becofnes  oei^nary  to  me  sacb  power  or  not.  I  think  that  tbe  power 
fboobi  enm^ 

Mr*  Teacv— t  thiak  that  Bf-Law  sboald  be  left  as  it  is.  It  is  no 
diftcredst  to  any  of  us  If  it  is  never  acted  npon. 

Ma*  W.  MclJoiKALD'I  agree  witb  tbe  geotleann  wbo  has  fast 
tpoken^  Tbe  occaaioii  coald  arise  wbeo  tbis  Asociation  might  desire 
to  gel  rid  of  one  or  more  of  its  members,  and  it  might  be  %*ery  diffi* 
citlt  to  then  devise  a  method  of  doing  so.  I  think  it  will  be  very  fnuch 
better  to  let  this  By-Law  remain.  It  certainly  does  no  harm ;  it  b  i 
reflection  upon  any  of  us  i  it  is  only  there  for  use  to  case  of  need* 

Thk  Prssidekt — Is  there  any  further  discussion  ? 

\iu,  Hifftf>imtc — I  would  like  to  ask  whether  this  article  is  in  tbe 
O  in  the  By-Laws? 

I  >#r — It  is  in  the  By-Laws. 

Mk,  SMFiiKrwi — The  proposed  amendment  does  not  alter  tbe  status 
of  any  who  are  now  members  of  the  Association? 

The  pRFjsitJic^rr — Not  at  alL  We  have  under  consideration  a  mo- 
tion \iy  Mr.  Howard  that  Article  XL  of  the  By-Laws,  of  the  report 
of  the  Committee  on  the  Revision  of  the  By-I>aws,  be  stricken  out. 
Arc  you  ready  for  the  cjucstion?  All  in  favor  of  the  motion  will  say 
**Ayc;**  contrary  minded,  '*  No."     The  motion  is  lost* 

Mr»  SMFhMRRfi— I  spoke  of  this  proposed  amendment  to  the  artirle 
aM  to  the  i|aalifications  of  members^  because  1  think  it  is  a  matter  of 
unfaimcus  to  many  men  who  have  been  for  twenty  or  thirty  years  en- 
gaged OS  prartical  gas  makers,  but  are  now  engaged  in  the  construc- 
tion or  designing  of  works.  I  think  it  is  unfair  to  ostracise  that  class. 
a«  »eems  to  be  the  direct  purpose  of  that  projxrsed  amendment, 

Tur.  PREftir>i:>rr — Are  you  speaking  to  a  motion  made  by  you,  or 
simply  making  a  remark? 
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Mr.  Smedberg — Simply  a  remark  as  to  a  proposed  amendment,  I 
am  stating  my  views. 

The  President — You  can  move  any  amendment  lo  the  report  of 
the  Committee. 

Mr.  Smkuherg — Then  I  move  as  an  amendment  to  include  consult- 
ing engineers  in  the  class  eligible  for  active  membership. 

The  Presidekt — You  move  that  the  words  **  consulting  engi- 
neers "  be  added.  It  would  then  read:  ''Only  officers,  consulting 
gas  engineers  and  regular  employees  of  gas  companies  shall  be  eligible 
fur  active  membership/' 

Mr,  Smedberci — ^That  is  ray  motion.  It  might  also  be  well  to  put 
in  a  clause  concerning  those  who  may  temporarily  be  out  of  em- 
ployment. 

Mr.  Ramsdfxl^ — It  is  unnecessary.  The  amendment  does  not 
change  .that  at  all. 

Mr.  W.  McDonald— It  seems  to  me  this  is  rather  a  knotty  prob- 
lem; but,  after  all,  this  Association  has  full  power  over  its  member- 
ship, and  must  retain  that  power,  I  question  whether  '^  employees 
6f  gas  companies'*  does  not  sufficiently  cover  consulting  engineers. 
A  consulting  engineer  of  a  gas  company  is  an  employee  of  that  com- 
pany, and  therefore  will  be  eligible  to  membership  under  this  article 
as  it  stands.  I  think  the  Association  can  cover  that  ground  in  any 
special  case  so  that  there  will  be  no  difficulty  if  the  wording  remains 
as  it  was. 

The  pREsrDENT — ^I  understand  the  purpose  of  Mr.  Smedberg's 
amendment  to  be  to  cover  not  only  engineers  of  gas  companies,  but 
consulting  engineers  in  general. 

Mr.  W.  McDonald — But  who  shall  say  who  is  a  consulting  engi- 
neer?    That  is  for  the  Association  to  decide  fmally. 

Mr.  Shfxton — I  think  that  *'such  person  or  persons  so  identified 
with  the  gas  industry  as  to  be  eligible  for  active  membership  in  the 
judgment  of  the  Directors  of  the  Association**  would  cover  it. 

The  President — We  are  discussing  Mr.  Smedberg's  motion  just 
now, 

Mr  Shelton — I  intend  this  to  cover  his  motion.  I  thought  Mr. 
McDonald  disagreed  as  to  the  exact  wording;  and  I  was  simply  sug- 
gesting that  instead  of  the  arbitrary  wording  **  consulting  engineers  '* 
(which  might  mean  hydraulic  engineers)^  a  clause  reading  *'  persons 
so  identified  with  the  gas  business  as  to  be  eligible  to  active  member- 
ship in  the  judgment  of  the  Directors  of  the  Association  "  might  cover 
the  entire  ground, 

Mr.  Ramsukll — I  might  say  this  was  considered  and  discussed  by 
the  Committee  at  our  first  meeting.  In  fact,  at  two  meetings  this 
matter  was  carefully  considered,  and  that  very  point  was  weighed  by 
the  Committee.  It  was  thought  the  wording  jiresented  by  the  Com- 
mittee wotild  cover  it,  inasmuch  as  it  defines  that  whoever  is  admitted 
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to  active  membership  must  in  some  wslj  be  coxmected  with  the 
business.  This  wording  was  thought  to  cover  the  point  in  such  a  waf^l 
that  any  gas  man  or  consuktng  gas  engineer  applying  for  membeTshipf 
would,  under  thk  rule,  be  admitted. 

The  Fresideint — Is  there  any  further  discussion  on  Mr.  Smedbefg's 
motion  ? 

Mr,  Lansde?* — ^It  strikes  me  the  deBnitiao  of  the  word  *'  employ^ee  " 
is  hardly  sufScieot.  It  seems  to  me,  as  it  now  reads^  that  a  man  who 
knows  nothing  of  the  gas  business^  but  who  happens  to  be  an  employee 
of  a  gas  company^  could  come  in  as  an  active  member.  We  have  as 
employees  men  who  drive  our  wagons  about  the  streets.  Would  ihej 
be  eligible  to  membership?  It  strikes  me  that  '*  employee  **  is  hardly* ' 
definite  enough.  I  know  that  the  practice  has  been,  under  the  old 
By-Laws,  to  take  in  any  man  proposed  for  membership,  whether  he 
was  actually  engaged  in  the  gas  business  or  not,  because  we  generally 
know  whether  he  had  ever  been  connected  with  a  gas  company,  or 
was  properly  to  be  considered  a  gas  man.  Whether  he  was  actually 
employed  at  the  time  or  not^  we  never  thought  of  ruling  him  out, 
I  know  that  gentlemen  of  Mr.  Smedberg's  standing  have  always  been 
accepted  by  the  Association  as  active  members — they  were  understood 
to  be  gas  men ;  they  were  conversant  with  the  manufacture  of  gas.  I  ^ 
do  nut  know  how  to  offer  any  amendment  to  this,  but  it  seems  to  me 
it  would  be  hardly  safe  to  adopt  that  just  now. 

Mr.  Montgomerv — I  would  suggest  that  a  man  who  is  selling  gairj 
stoves  or  driving  a  wagon  would  have  to  be  elected  first. 

Mr.  I^ksdkk — But  any  employee  might  claim  the  right  to  election 
to  membership.. 

Tmk  President— As  1  understand  the  business  before  the  house 
now,  it  is  Mr*  Sraedberg*s  motion  to  introduce  the  words  *'  consulting 
engineers  **  in  that  section.     Is  there  any  further  discussion? 

Mr,  Jkxkins — I  think  a  man  is  not  much  of  a  consulting  gas  engi- 
neer unless  he  is  employed  by  one  or  two  companies,  when  he  be- 
comes eligible  as  an  *-  employee/" 

Mr.  Ki;ner — Possibly  it  might  ease  the  minds  of  some  of  the 
members  if  these  words  were  added:  *^But  this  section  shall  not  be 
construed  to  affect  the  standing  of  any  member  now  on  the  active 
list." 

Thk  President — Do  you  offer  that  as  an  amendment? 

Mk.  E(iNER — I  do  not  like  to  ofler  it  as  anything  more  than  a 
suggestion. 

i\lR.  SMEDBFRr; — This  is  a  matter  which  does  not  concern  me  one 
particle.  I  have  no  personal  motive  in  the  suggestion  I  have  made. 
You  cannot  pass  a  retroactive  law  and  you  do  not  propose  to  do  it.  so 
that  Mr.  Egner  is  entirely  at  sea  in  what  he  says.  I  am  referring  to 
the  future.  It  has  nothing  to  do  with  my  own  personal  circum- 
stances, or  position,  or  anything  of  the  sort.  It  is  merely  with  re- 
gard to  future  applications. 
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Mr.  Ecner — May  I  offer  to  amend  the  amendment? 

The  President — Yes, 

Mr.  Egner^ — Then  I  move  that  the  section  as  read  shall  stand,  but 
that  these  words  be  added:  **  But  that  this  section  shall  not  be  con- 
strued as  affecting  the  standing  of  any  member  now  on  the  active 
list.*' 

Mr.  Boardman — That  is  hardly  necessary,  because  it  could  not 
affect  it  anyway, 

Mr.  Egnfr — Then  I  will  withdraw  it. 

Mr,  Tracy — I  move  that  the  consideration  of  these  By-Laws  be 
left  over  until  next  year. 

The  President — The  gentleman  is  out  of  order.  The  questJon 
before  the  house  is  on  Mr.  Smedberg's  motion  to  insert  the  words 
*' consulting  engineers'-  in  That  clause.  Until  that  motion  is  acted 
upon  we  cannot  proceed  to  anything  else. 

Mr,  Ramsi>ell — Mr,  Smedberg's  motion  provides  that  the  words 
**  consulting  engineer  *'  be  added  to  Section  i  of  Article  I.,  so  that  it 
will  then  read  as  follows:  *' Only  officers,  consulting  gas  engineers 
and  regular  employees  of  gas  companies  shall  be  eligible  for  active 
membership.'' 

The  President^ — All  in  favor  of  the  amendment  as  read  will  say 
*' Aye;'Vcoritrary,  '^  No."  The  motion  seems  to  be  lost.  It  is  lost. 
The  section  stands  as  it  is. 

Mr.  Jenkins — Now,  I  move  that  the  report  of  the  Committee  be 
adopted. 

The  PREStDENT^That  is  hardly  the  way.  Article  VI.  provides 
that  •'  Any  proposition  to  amend  this  Constitution  shall  be  submitted 
in  writing  at  an  annual  meeting,  seconded  by  a  majority  of  all  the 
members  present;  such  proposition  shall  be  printed  with  the  proceed- 
ings, and  shall  not  be  acted  upon  until  the  next  annual  meeting, 
when,  if  approved  by  a  majority  of  all  the  members  of  the  Associa- 
tion, it  shall  become  a  part  of  this  Constitution,  and  not  otherwise." 

Mr*  Jenkins — Then  I  will  withdraw  ray  motion  and  move  that  we 
second  the  report. 

Mr.  I.ANSDEN — A  year  hence  can  amendments  be  made? 

The  President— I  so  understand  it, 

Mr.  Lansden — That  is,  twelve  months  from  now  any  amendment 
may  be  offered  on  the  same  condition  as  now? 

The  President — ^That  is  the  way  I  understand  it. 

Mr.  CowDERV~Does  this  motion  cover  the  entire  report  of  the 
Committee?  Does  it  cover  the  Constitution,  or  the  By-I^ws,  or 
both? 

The  President — We  are  considering  the  Constitution  just  at  pres* 
ent.  We  can  vote  on  the  By-Laws  at  this  meeting.  Mr.  Jenkins 
moves  that  the  report  of  the  Committee  upon  the  amended  Constitu- 
tion be  seconded.  Are  you  ready  for  the  question?  As  many  as 
favor  the  motion  will  say  *^  Aye;"  opposed,  "  No."     It  is  carried. 
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Mr.  W.  McDonald — I  now  move  that  the  report  of  the  Comrait- 

tee  on  By-Laws  be  adopted. 

The  Preisii>ent— The  Constitiition  provides  that  amendments  to 
the  By-Laws  must  lie  over  for  one  day. 

Mr.  Jenkins — I  move  that  we  suspend  Section  i  of  Article  XIII- , 
requiring  proposed  amendments  to  the  By-I^ws  to  lie  over  for  one 
day*     Then  these  amendments  can  be  taken  up  at  once, 

Mr.  W.  McDonald — I  withdraw  my  motion  and  second  the  motion 
of  Mr.  Jenkins. 

The  President — Mr#  Jenkins  moves  we  suspend  Section  i  of  Ar- 
ticle XII L  That  will  enable  us  to  act  on  the  new  By-Laws  at  the 
meeting  to-day. 

Mr.  a,  S.  Miller — ^I  rise  to  a  point  of  order.  Suppose  we  do 
adopt  these  amendments  to  the  By-I^ws.  If  the  new  Constitution  is 
not  in  operation  T  what  is  the  use  of  the  new  By-l^ws? 

Mr.  Thompson — .^s  T  understand  it,  the  new  By-Laws  cannot  go 
into  effect  until  we  adopt  the  new  Constitution. 

Mr*  Laxsden— I  move,  as  an  amendment  to  Mr,  Jenkins'  motion, 
that  we  second  the  By-Laws,  as  we  have  the  Constitution,  and  that 
they  then  He  over  until  next  year. 

The  President— Do  you  move  that  as  an  amendment  to  Mr.  Jen- 
kins* motion? 

Mr*  L^NSDEN^Yes. 

Mr.  jENKiNs—May  I  ask  a  question  of  the  Chair?  Do  yoti  rale 
that  we  can  take  up  these  By-Laws  now,  if  we  suspend  Section  i  of 
Article  XIIL,  and  adopt  them  section  by  section? 

The  President— 1  think  we  can. 

Mr.  Jenkins — I  made  my  motion  so  the  matter  could  come  up 
properly  for  the  Association  to  act  u[>on  it.  If  my  motion  is  carried 
it  simply  opens  up  this  question.  It  brings  the  By-Laws  before  you 
for  your  action,  so  that  if  you  wish  to  act  on  them  to-day  you  can  do 
so.  You  could  do  so  without  such  motions,  if  we  had  a  meeting  to- 
morrow. We  cannot  do  so  at  this  session  without  sus[jending  that  sec- 
tion. If  we  had  our  regular  sessions  we  might  adopt  these  By-I^aws 
to-morrow,  and  adopt  the  Constitution  next  year  if  we  so  desired.  I 
really  do  not  think  it  is  a  proper  thing  to  do,  and  the  object  of  my 
motion  is  simply  to  get  the  matter  before  the  house, 

Mr,  HrtwARD — At  present  we  are  acting  under  our  old  Constitu- 
tion and  By-I^ws? 

The  President — Yes. 

Mr.  Howard — You  have  laid  over  the  new  Constitution  until  next 
year.  Now  you  want  to  adopt  new  By-Laws  without  having  acted  on 
that  Constitution.  I  think  we  cannot  do  that.  You  cannot  have  those 
new  By-Laws  under  the  old  Constitution — ^you  want  them  under  the 
new  Constitution — therefore  the  By-Laws  must  go  over  until  next 
year,  or  until  you  adopt  the  Constitution. 


1811 


iMR.  W,  McDonaL|>— I  do  not  think  Mr.  Howard  is  right  in  that. 
I  think  we  can  adopt-^he  new  By-Laws.  This  Association  is  a  power 
ID  itself,  and  it  can  do  what  it  pleases  to  make  up  its  mind  about. 

Mr.  Jenkins— All  I  want  is  a  vole  on  the  i]uestion ;  and  in  order 
to  bring  it  before  the  house  I  will  accept  Mt,  I^osden's  amendment. 

The  President — Will  Mr.  Lansden  state  his  amendment  again? 

Mr.  Lansden — My  amendment  was  to  the  effect  that  we  second 
these  By-l^ws  as  we  did  the  Constitution.  We  cannot  act  on  the 
amendments  to  the  By  Laws  until  to-morrow. 

The  President— If  Mr*  Jenkins*  motion  prevails,  and  we  suspend 
that  By-Law,  we  can  act  on  the  amendments  to  the  By-Laws  at  once 

Mr.  Lansden— i  wOl  withdraw  my  amendment  if  he  withdraws  his 
motion, 

Mr.  Beale — I  question  whether  it  is  worth  while  to  take  up  much 
more  time  about  this.  I  want  to  say,  for  the  education  of  the  mem- 
bers who  have  just  come  to  town,  that  it  is  extremely  dangerous  to  do 
anything  here  without  a  good  constitution.  1  think  we  had  better 
have  the  old  and  the  new  together,  and  then  we  will  be  able  to  get 
through  the  Chicago  weather  without  very  much  danger — By*Laws  and 
all — ^until  another  year. 

The  President — Does  Mr.  Jenkins  withdraw  his  motion? 

Mr.  Jenkins — My  idea  was  simply  to  get  a  vote  on  this  rjuestion, 
I  withdrew  ray  original  motion,  and  now  Mr.  lansden  has  withdrawn 
his  amendment. 

Mr.  Lansden — As  I  understand  it,  that  leaves  it  in  such  a  shape 
that  we  can  second  the  By-Laws? 

The  President — Yes ;  and  it  puts  the  By-Laws  in  the  same  shape 
as  the  Constitution. 

Mr.  Lansden — -Then  I  move  that  we  second  the  By-Laws,  as  we 
did  the  Constitution,  and  !et  them  lie  over  until  next  year. 

The  President — Mr,  I>ansden  moves  that  the  report  of  the  Com- 
mittee on  By-Laws  be  seconded,  and  that  they  He  over  under  the  rules 
until  next  year. 

Mr-  Jenkins— It  is  understood  that  these  By-Laws  can  be  amended 
at  the  next  annual  meeting? 

The  President — Yes ;  but  then  they  will  have  to  lie  over  another 
year.  All  in  favor  of  Mr.  l^nsden's  motion  will  say,  '*Aye;  *'  op- 
posed, **  No.'*  It  is  carried.  The  Constitution  and  By-Laws  are 
seconded  and  will  lie  over  until  next  year. 

ELECTION  OF  NEW  MEMBERS. 

Mr,  J.  W.  Dunbar,  from  the  committee  appointed  to  examine  and 
report  on  applications  for  membership,  recommended  the  election  of 
the  following  persons : 
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Chicago,  Ills, 
Uatson,  W.  P*,  New  York  City. 
Witherden,  G.  M.,  Erie,  Pa. 
heard  the  report  of  the  committee. 


Active* 

Averill,  G.  M.,  Cedar  Rapids,  la.  Greenough,  M,  S.,  Cleveland,  O. 

Cowdery,  R.  E.,  Topeka,  Kas.  Hopper,  VV.  H.,  Philadelphia.  Pa. 

Dixon,  J.  A«,  East  Orange,  N,  J,  Malin,  H.  A.,  Joplin,  Mo. 

Dunbar,  C.  H.,  Philadelphia,  Pa.  Miller.  T.  D.,  Dallas,  Tex. 

Dunlevy,  H.  H.,  Wheeling,  W.Va.  Rathell,  W.  S.,  Cairo,  Ills. 

Finnegan,  A.,  St.  Louis,  Mo,  Thvving,  O.  O.,  St.  Ix)uis,  Mo. 

Frost,  W.  H,,  Fort  Scott,  Kas,  Woodward,  R*,  Peru,  Ind. 

Associate, 
Guilford,  A.  J..  Chicago,  Ills.  Van  Wie,  E.  G. 

Keeler,  H*  E,,  Chicago,  Ills. 
Payne,  F.  H.,  Erie,  Pa. 

The  President — You    have 
What  is  your  pleasure? 

Mr.  Lansden — I  move  that  the  Secretary  be  instructed  to  cast  the 
ballot  of  the  Association  tor  the  election  of  the  members  recommended 
by  the  committee.     (Carried,) 

The  Secretarv^ — I  cast  the  ballot  of  the  Association  for  the  election 
of  the  gentlemen  whose  names  have  just  been  presented  for  member- 
ship in  this  Association. 

INTRODUCING  THE  NEW  MEMBERS. 
Mr,  Jenkins — ^The  committee  on  the  introduction  of  new  members 
would  like  to  have  those  whose  names  have  been  called  rise  in  their 
places,  I  take  pleasure  in  introducing  to  this  Association  these,  our 
new  members,  and  express  the  hope  that  they  come  in  here  with 
us  with  the  full  determination  of  being  ''one  of  us/*  and  of  getting 
all  the  benefits  from  such  membership  they  possibly  can. 

REPORT  OF  COMMITTEE  ON  PRESIDENT'S  ADDRESS. 

Mr.  Walton  Clark  read  the  following  report: 

To  the  Western  Gas  Association — Gentlemen:  Your  Committee 
on  President's  Address  for  the  session  of  1893  report  as  follows: 

If  President  C hollar  has  not  been  governed  by  precedent  in  the 
preparation  of  his  address,  »t  is  olniously  to  the  advantage  of  the 
Association*  In  that  he  has  left  technical  matters  to  be  presented  by 
the  readers  of  papers  and  discussed  by  you,  devoting  the  time  given 
to  the  Presidential  address  to  calling  your  attention  to  the  importance 
of  Association  work,  and  to  your  duties  as  members  of  the  Western  As- 
sociation, he  has  made  a  departure  from  time-honored  practice,  upon 
which  we  congratulate  him  and  you. 

Though  President  Chollar  assumes  that  the  days  of  austerity  in  the 
gas  office  are  passed,  we  feel  that  all  within  sound  of  his  voice  may 
profit  by  a  consideration  of  his  characteristic  account  of  the  condition 
of  affairs  a  generation  ago,  and,  carrying  home  with  us  the  spirit  of 
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his  address,  apply  the  lesson  that  may  be  therein  learned  to  the  con- 
duct of  our  own  offices,  with  advantage  to  the  relations  existing  be- 
tween us  and  otir  consumers. 

We  would  particularly  emphasize  to  the  individual  members  of  the 
Association  the  importance  of  the  idea  covered  by  the  President's  apt 
quotation  from  the  Scottish  bard : 

"^  A  chiel's  amang  ye  takin*  notesi 
And,  faith,  hell  prent  it." 

If,  simply  for  the  sake  of  our  hearers,  we  will  not  make  a  strenuous 
effort  to  write  and  talk  to  the  point,  stating  as  facts  only  what  we  know 
to  be  facts,  the  knowledge  that  our  statements  will  appear  in  print, 
and  may  later  arise  to  vex  us^  should  have  the  effect  of  making  us 
careful  and  conservative. 

We  particularly  commend  to  your  consideration  what  your  Presi- 
dent has  said  to  you  of  the  value  of  scientilic  education  as  an  aid  to 
success  in  our  business  in  this  day  of  hustling  competition*  Still,  as 
the  President  has  said,  a  period  in  the  technical  school  is  not  neces- 
sary to  success  in  gas  engineering.  Care,  thought  and  determination 
to  succeed  are  the  characteristics  that  will  gain  an  education  for  the 
ambitious  young  man,  even  while  working  for  his  daily  bread. 

One  of  the  matters  of  immediate  importance  in  connection  with  the 
technical  branch  of  our  industry  is  the  alleged  destructive  action  of 
electric  currents  on  mains  and  services.  We  recommend  that  the 
President  be  authuri/ed  to  appoint  a  small  committee  to  have  this 
matter  in  hand  the  coming  year  and  report  at  our  next  meeting. 

What  your  President  has  had  to  say  in  connection  with  the  utiliza- 
tion of  gas  and  the  insuring  that  it  shall  be  burned  to  the  greatest 
possible  efficiency,  while  not  new.  is  always  pertinent.  W'e  hojte* 
with  the  President,  that  the  time  is  at  hand  wdien  we  will  all  give  this 
question  of  the  proper  combustion  of  gas  for  the  development  of  light 
the  attention  its  importance  demands. 

We  apprehend  that  there  may  be  some  mi?understanding  of  the 
President* s  meaning  in  that  part  of  the  address  referring  to  the  rela- 
tive importance  of  the  producing  half  and  the  selling  half  of  the  busi- 
ness. W'e  feel  sure  that  the  President  does  not  desire  to  belittle  the 
value  of  discussions  upon  commercial  and  business  topics  in  the  As- 
sociation. It  is  doubtless  his  idea,  and  we  believe  the  correct  idea, 
that  purely  technical  questions  will  receive  a  freer  and  wider  discus- 
sion than  will  (|uestions  relating  to  dollars  and  cents,  or  to  the  conduct 
of  an  office  ;  and  that,  therefore,  our  time  can  be  devoted  with  greater 
advantage  to  the  discussion  of  matters  purely  technicab 

In  closings  we  quote  what  seems  to  us  the  keynote  of  the  President's 
address,  recommending  it  to  you,  as  more  careful  consideration  of 
the  address  has  recommended  it  to  os,  as  an  injunction  to  be  remem- 
bered and  put  into  practice  whenever  we  have  to  do  with  matters  re- 
lating to  the  Western  Gas  Association : 
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*'Let  us,  therefore,  strive  to  promote  its  usehilness.  maiDtaio  ifs 
efficiency,  and  uphold  its  dignity,  and  by  so  doing  advance  our  own 
interests  and  enhance  the  value  of  the  property  that  we  represent." 

Respectfully  submitted, 

Walton  Clark, 
James  R.  Sviedberg, 
C.  R,  Fabkn,  Jr*, 

Cammi/iee* 
On  motion  of  Mr.   Boardman   the   report  was  accepted  and    its 
recpmmendations  adopted. 

Th£  President — I  will  announce  the  Committee  recommended  by 
this  report  at  the  next  session.  We  will  now  listen  to  a  paper  by  Mr. 
James  Ferrier,  of  Columbus,  Ga.,  entitled 

RESIDUALS:  IDEAS  CONCERNING  THEM  SUGGESTED  BY 
THE  OUTLOOK. 

In  introducing  the  subject  of  residuals,  I  hope  I  shall  not  be  con- 
sidered encroaching  too  much  on  the  domain  of  our  President  if  I 
glance  briefly  at  the  present  status  of  the  gas  industry  It  has  at  the 
present  time  to  deal  with  two  assailants,  either  of  them  calculated  to 
cause  gas  companies  to  search  for  the  ways  and  means  of  reducing  the 
cost  of  gas.  I  refer  to  electric  lighting  and,  in  some  localities*  to  the 
State  or  municipal  government.  As  regards  electric  lighting,  it  is  a 
fact  that  it  is  a  formidable  competitor,  and  although  it  has,  up  to  the 
present,  caused  no  actual  decrease  in  the  output  of  existing  compan- 
ies, it  has,  to  some  extent,  checked  the  expansion  of  the  gas  industry. 
It  might  be  well  also  for  gas  men  to  contemplate  the  fact  that  many 
bright  minds  are  occupied  in  the  atLemiit  to  solve  the  problem  of  di- 
rectly transforming  the  undulation  of  heat  into  the  undulation  of  elec- 
tricity, and  that  its  solution  in  the  near  future  is,  at  least,  a  possibility. 
In  the  days  when  gas  had  no  such  competitor,  the  present  attitude  of 
certain  State  and  municipal  governments  might  have  been  intelligible; 
as  it  is,  their  wanton  attacks  have,  in  some  instances,  caused  serious 
losses  to  investors,  who  had  expected  that  at  least  ordinary  business 
ethics  would  be  recognized  by  those  bodies  in  their  dealings  with  gas 
companies. 

While  it  is  beyond  doubt  that  electricity  is  one  of  the  great  factors 
of  modern  progress,  it  has  escaped  many  that  another  feature  of  that 
progress  is  a  departure  from  the  present  crude  and  wasteful  methods 
of  using  fuel.  It  is  difficult  indeed  to  calculate  the  number  of  valu- 
able chemical  combinations— the  amount  of  **  energy  of  position  " — 
which  is  wasted  by  throwing  coal  into  a  grate  or  furnace.  That  this 
has  so  long  continued  suggests  ^*  something  wrong  '*  on  the  part  of 
those  whose  peculiar  province  it  is  to  foster  and  promote  such  a  de- 
parture— in  short,  of  gas  companies.  An  earlier  recognition  of  the 
fact  that  this  is  their  true  province  might  have  saved  many  gas  com^ 
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panies  fronn  costly  experiments  in  electric  lighting,  undertaken  with 
the  idea  that  light  was  their  sole  means  of  subsistence. 

Said  the  late  Mr.  Page,  at  our  meeting  in  CinciDnati,  four  years 
ago:  "  Wait  until  gas  can  be  put  into  holder  for  nothings  then=-fuel 
gas/'  In  these  four  years  have  we  made  an  approach  towards  this 
ideal?  While  the  use  of  gas  as  fuel  has  been  successfully  promoted, 
it  must  be  admitted  that  the  advance  made  towards  putting  it  into  the 
holder  for  nothiug  has  been  disappointiug.  Depression  has  been,  and 
still  is,  the  ruling  feature  in  the  residual  market,  and  that  in  times 
when  it  is  totally  unwarranted  by  the  general  state  of  trade.  Much  of 
the  depression  in  prices,  notably  that  in  tar,  has  been  laid  at  the  door 
of  combinations  among  firms  and  companies  handling  the  product.  If 
it  be  true  that  such  combinations  have  been  able  to  dictate  prices,  the 
fact  cannot  be  considered  highly  creditable  to  the  gas  industry,  em- 
ploying, as  it  does,  hundreds  of  millions  of  capital  in  this  country. 
When  we  consider  another  residual,  ammonia,  we  find  still  less  to 
boast  of.  I  am  not  aware  how  many  companies  work  up  their  ammo- 
niacal  liquor,  but  I  know  the  number  is  small,  although  the  necessary 
apparatus  is  not  costly,  and  great  skill  is  not  required,  A  larger  num* 
ber  concentrate  their  litjuor  and  often  sell  it  at  ridiculously  low  prices, 
while  their  name  is  legion  who  throw  it  away. 

In  searching  for  the  causes  of  this  state  of  affairs  the  conclusion  is 
forced  upon  us  that  the  scattered  and  disjointed  action  of  gas  com- 
panies must  be  held  largely  accountable,  (ias  men  have  not  been 
wanting  in  individual  energy,  but  concerted  effort  there  has  been  none. 
To  illustrate;  I  have  known  of  two  gas  companies,  not  loo  miles  apart, 
selling  their  tar  to  the  same  firm,  and  that  firm  paying  to  one  just  two 
and  one-half  times  the  price  it  paid  to  the  other.  I  have  known  of 
coke  being  sold  in  one  city  at  from  12  to  15  cents  per  bushel,  while 
in  another  some  200  miles  distant  it  was  selling  at  5  cents.  There 
existed  no  similar  difference  in  the  respecrive  prices  of  coal  in  those 
cities.  Some  instances,  cited  by  Mr.  Egner  at  the  last  meeting  of  the 
American  Gas  IJght  Association,  show,  with  peculiar  force,  the  grop- 
ing of  gas  companies  with  regard  to  the  disposal  of  their  ammonia, 

W^here  is  the  remedy?  This  has  been  the  question  asked  as  often 
as  the  subject  has  been  mooted,  hut  the  inquiry  does  not  seem  to  have 
proceeded  far.  Instruction  may  be  derived  from  a  study  of  the 
methods  adopted  by  a  kindred  industry  to  our  owm — petroleum.  In 
it  we  find  companies,  backed  with  the  necessary  capital,  making  use 
of  the  latest  revelation  of  science  in  the  treatment  of  their  product. 
The  various  constituents  are  separated,  and  they  do  not  stop  there; 
those  constituents  are  placed  on  the  market,  and  their  uses  duly  set 
forth  and  advertised.  (It  may  be  here  pertinently  remarked  that  it 
was  with  truth  said,  at  a  meeting  of  the  American  Association,  that  the 
State  of  Ohio  alone  had  use  for  all  the  ammonia  made  in  the  United 
States.)     Since  petroleum  was  thus  treated,  the  prime  commodity, 
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lamp  ail^  hss  been  greally  reduced  in  price^aiid  it  is  bejond  qv 
that,  were  coil  producti  similariy  dealt  with,  while  gas  companies 
would  pfohablf  be  gaineis^  the  greatest  beneficiary  iroctld  be  the  gas 
coDntmcr. 

I  may  anticipate  the  objectioQ  that  w3l  be  laadc  to  this  saggcstiofi — 
that  the  mafnitude  of  the  prroject  precludes  its  coosidefatioii ;  but  I 
have  another  vm  which  is  not  open  to  snch  ob^tion,  and  j^r- 

haps,  on  tbt  that  we  ought  to  begin  at  the  lowest  rang  of  the 

ladder,  it  deser\  rs  to  be  first  considered.  It  is  within  the  power  of 
gas  companies  carbonizing  as  little  as  from  5  to  20  tons  of  coal  per 
diem,  and  within  a  radius  of.  say.  200  miles,  to  select  a  good  railroad 
center  and  there  establish  a  plant  for  the  working  up  of  ammoniarai 
liquor.  The  capital  required  would  be  small,  and  all  could  have  an 
interest  in  it.  It  could  be  under  the  supervision  of  the  gas  companyj 
at  that  point,  and  all  companies  interested  in  it  could  be  allowed  thq 
net  amount  realised  for  the  ammonia  less  the  freight  paid  on  the  liquor^ 
Even  if  companies  could  not  be  persuaded  to  enter  into  such  a  proje 
the  establishment  of  an  ammonia  works  and  the  collection  of  liquor  bj 
a  well-situated  gas  company  seems  feasible.  The  start  made  with  an 
monia  might  in  time  be  extended  to  other  residuals,  and,  in  any  event, 
the  central  company  would  be  a  bureau  of  information,  which  would 
to  some  extent  prevent  the  inequalities  in  prices  which  1  have  cited. 
The  solution  of  the  tar  question,  by  using  it  as  fuel  in  place  of  coke, 
would  be  facilitated,  and  ihe  Sibyl's  remedy  for  non-appreciaiion 
might  be  applied  with  similar  success. 

However  much  I  may  be  differed  from  regarding  detail^  I  venture 
to  say  that  most  will  agree  with  me,  that  in  the  formation  of  sucli ' 
nucUi  lies  the  solution  of  the  residuals  question^  and  probably  of  othe 
questions  now  affecting  the  gas  industry. 

DISCUSSION. 

The  President — Vou  have  listened  to  a  very  interesting  paper,  on 
an  important  subject.  Discussion  is  now  iu  ordcr»  and  we  shall  be 
glad  to  hear  from  everybody  on  that  point. 

Mr.  Odiorn'e — 1  want  to  ask  how  it  is  that  some  companies  man- 
age to  get  so  much  more  for  their  coal  tar  than  others  can  get. 
would  like  to  know  the  secret  of  it, 

Mr.  Ferrier — I  think  I  have  answered  that  in  the  paper — that  it 
is  simply  because  of  the  fact  that  there  is  no  confederation  among  the 
companies.  One  company  does  not  know  what  another  is  getting,  as 
there  is  no  means  of  disseminating  the  necessary  information  as  to 
what  any  particular  company  is  receiving.     I  think   that  is  the  cause* 

Mr.  Odiorne^ — I  am  inclined  to  think  that  those  high  prices  are 
prices  which  have  held  over  for  a  year  or  two  back  ;  that  they  are  paid 
to  companies  who  have  contracts  running  for  two  or  three  years,  and 
that  no  new  contracts  are  now  being  made  at  those  high  prices. 
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Mr.  Ferrier — In  the  case  which  I  have  cited  that  was  not  the 
cause. 

Mr.  Oi*iorne— We  have  tried  pretty  thoroughly  to  get  good  prices, 
but  failed, 

NfR.  Jfn'kins — ^I  think  in  the  last  year,  with  at  least  one-half  of  the 
gas  companies  in  the  South,  there  has  been  a  variation  of  75  per  cent. 
in  the  price  of  coal  tar. 

Mr.  Odiorne— On  contracts  now  being  made? 

Mr.  Jenkins — Yes,     I  refer  to  the  prices  for  1893. 

Mr,  Odiorne — Can  you  tell  what  the  highest  price  now  paid  is? 

Mr.  Jenkins — ^The  prices  run  ati  the  way  from  $2  and  $2.50  to  $3 
and  5^3.50  per  barrel. 

Thf:  Prksjuent — Can  we  hear  something  from  Mr.  Faben  on  the 
subject  of  residuals? 

Mr.  Faben — I  do  not  know  that  1  can  offer  anything  this  morning 
on  this  subject^  but  I  would  like  to  hear  from  Mr.  Butterworth. 

The  President — Mr*  Butterworth  is  called  for* 

Mr.  Butferworth — At  the  last  meeting  of  the  Ohio  Gas  Light 
Association  a  committee  was  appointed  to  endeavor  to  unite  the  gas 
companies  of  the  State  in  an  effort  to  co-Ofjerate  in  securing  better 
prices  for  tar,  by  establishing,  by  purchase  or  by  erection,  tar  dis- 
tilleries to  be  operated  by  the  companies,  either  as  such  or  by  indi- 
viduals, who  would  really  represei^t  the  companies ,  Under  the  laws 
of  Ohio  one  cor[>oration  cannot  hold  stock  in  another:  so  that  the 
gas  companies  as  such  cannot  form  a  stock  comi>any  to  work  up  their 
own  tar;  but  a  few  individuals  can  do  so.  who  would  still  really  rep- 
resent the  companies.  That  committee  ,(of  which  I  am  chairman) 
are  now  trying  to  carry  out  the  instructions  of  the  Association  in  this 
respect.  They  have  found  a  good  many  difficulties*  chief  among 
whii  h  is  the  fact  that  the  larger  companies  of  the  State  have  already 
contracted  for  their  tar  for  a  teriTj  of  years,  and  they  hold  the  key  to 
the  situation.  The  smaller  companies  cannot  do  much  by  them- 
selves. We  are  now  getting  expressions  of  ojjinion  from  all  the  gas 
com]>anies  of  the  State,  and  when  we  get  them  we  will  come  together 
and  talk  the  subject  over.  At  present  matters  are  in  a  crude  and  un- 
finished con(Sirion. 

The  President — What  about  ammonia? 

Mr.  Butterworth — ^Our  instructions  contained  nothing  with  refer- 
ence to  ammonia.  There  is  no  effort  of  that  kind  being  made  with 
respect  to  ammonia. 

Mr.  Ramsdell — The  price  of  tar  is  largely  controlled  by  its  loca- 
tion. We  get  less  for  our  tar  in  Ohio  than  is  paid  in  our  works  else- 
where, and  we  get  the  highest  price  where  we  can  create  a  local 
demand  for  it.  We  are  still  getting  very  good  prices  in  bvo  or  three 
of  our  companies,  but  a  good  deal  of  that  tar  is  being  used  locally  for 
sidewalks  and  for  work  of  that  character,     1  think  that  any  market  of 
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m  loci]  i'liarit%'  that  w€  can  ocx&c  wiD  imn^iiig  to  iDcreasc  aor 
pciccs  move  <i(twiifinrily  ikn  aii]rtUiig  die  we  ctti  do^  becaaae  that 
keeps  it  oat  oi  tbc  hndb  of  Ike  rniBliitinn, 

Mr.  Pgs% — I  Umk  it  »  a  good  dni  as  )lr.  Feirier  sairs.  A  cooplc 
of  «^elcs  ago  I  ^ccd  a  fnemd  wist  be  was  getting  for  tar.  and  he 
waad  f  J,  bat  it  vi»  OBifer  a  coMteart  aade  a  year  or  two  ago.  Tbe 
best  furke  that  I  coidd  get  Eraoi  Ae  mne  parties  was  $2.  \Vc  live 
ODly  about  25  ndfes  apait — ^I  am  pM,  as  near  the  fmttarr  as  he  is — 
aod  I  do  not  know  whjr  I  liioald  get  les  than  he  does,  ojiless  it  is^j 
that  the  Presideiit  of  tbe  works  waats  to  bovcott  me.  I  am  satislii 
the  J  are  giratg  hcDi  a  better  pdoe  lor  tar  thaa  ibey  aie  ofeting  its 
think  if  there  wai  a  codpctatiop  aiaoi^  gaa  comfianirs  we  might  be 
aUe  to  get  bexter  prkes.  I  ai^ed  this  aunt  gendeaian  if  be  was 
isg  to  go  with  i»  tnto  cms  coopeiai^oii  that  3bfr.  Butterwortb  speal 
aboQtt  and  be  said  be  was  not  in  liTor  of  going  into  tbe  combination^ 
whkb  was  aQ  be  had  to  saj  aboot  it. 

The  pKisioorr — Can  we  not  bear  from  Mr.  Somerville  00 
subfcct? 

Mr.  SoiiSKniXE— I  wish  the  author  of  the  paper  bad  said  a  little 
more  upon  this  part  of  his  Sitb|ect.  He  says :  '-  It  might  be  well  abo 
for  gas  men  to  contemplate  the  fact  that  matny  bright  minds  are 
pied  in  the  attempt  to  solve  the  problem  of  direcdy  transforming 
mdnlatian  of  beat  into  the  tindtilatioo  of  electricit}%  and  that  its  soln^^l 
tioo  in  the  near  future  is,  at  least,  a  possibilitj/'  I  thought  that  gas 
men  had  a  good  many  facts  to  contemplate  already «  and  I  wondi 
what  in  the  world  this  other  fact  was  which  was  going  to  be  spi 
upon  us.  I  would  like  the  gendeman  to  give  us  a  little  more  insij 
into  it  if  he  can. 

Mk.  Ferrier — ^As  regards  electricity  being  an  nndnladon, 
coarse  that  is  a  matter  that  we  cannot  go  into  here,  but  the  fact  seems 
to  have  been  established  by  the  experiments  of  the  German  phi^icnst 
Hertz.  As  regards  the  transfortnation  of  ondulations  of  heat  into  un- 
dulations of  electricity.  I  may  say  it  is  well  known  to  most  electricians 
m  this  and  other  countries  that  they  can  transform  electricity  directly 
into  heat,  but  they  have  as  yet  failed  to  directly  transform  beat  into 
electricity ;  and  that  is  the  great  subject  of  inquiry  among  electricians 
at  the  present  day.  I  wish  to  say  a  word  in  reply  to  Mr.  RamsdclFs 
remark  about  a  local  demand  for  tar.  My  experience  is  that  it  is 
oftener  pitch  than  tar  which  is  required.  In  that  case  they  take  the 
tar  and  boil  it  down  to  the  consistency  they  require,  and  that  means 
simply  a  sacrifice  of  the  lighter  oils.  I  think  by  erecting  distilleries 
we  could  give  them  the  pitch  even  cheaper,  and  still  get  a  fair  price 
for  tar. 

On  motion  of  Mr,  Lansden.  the  thanks  of  the  Association  were  voted 
to  Mr.  Ferrier  for  his  paper. 

The  Association  then  took  a  rfecess  until  2  o^ clock  p.m. 


FIRST   DAY— AFTERNOON    SESSION. 
The  Association  met  at  2  p.m. 

ELECTION  OF  OFFICERS. 

Mr.  Somemlle,  Chaimian  of  the  Committee  on  Nomination  of  Offi- 
cers, presented  the  following  nominations t 

President — K,  H.  Jenkins,  Columbus,  Ga. 

First  Vice-President — -I.  C.  Baxter,  Detroit,  Mich, 

Second  Vice-President— W^m.  H.  Odiorne,  Springfield,  Ills. 

Secretary  and  Treasurer — A.  \V.  Littleton,  Quincy,  His. 

Board  of  Directors— K,  Spencer,  Burlington,  la.;  J.  W.  Stratton, 
Valparaiso,  Ind. ;  Robert  F.  Fitz,  Elgin,  Ills.;  James  R.  Smedberg, 
Chicago.  Ills. ;  Wm.  McDonald.  Chicago,  Ills. ;  James  Ferrier,  Col- 
umbus, Cia.  :  George  T.  Thompson,  St.  Louis,  Mo. ;  Benjamin  A. 
Ward,  Michigan  City,  Ind. ;   B.  E.  Chollar,  St.  Louis,  Mo. 

J..iS,  SOMERVn.LE, 

Geo.  G.  Rams  dell, 
Frederic  Egxer, 
t.  g,  l4nsden, 
J.  B.  Howard, 

Committee, 

The  President — You  have  heard  the  report  of  the  committee; 
what  is  your  pleasure? 

Mr.  Ramsdell — I  move  that  Mr.  Sonierville,  the  chairman  of  the 
committee,  cast  the  ballot  of  the  Association  for  the  election  of  the 
persons  named. 

The  motion  prevailed,  Mr.  Somervilie  cast  the  ballot  of  the  Associ- 
ation as  directed,  and  the  nominees  were  declared  duly  elected  offi- 
cers of  the  Association  for  the  ensuing  year, 

PLACE  OF  NEXT  MEETING. 

Mr.  Cowdery^ — The  Committee  on  the  Place  of  Next  Meeting  met 
this  morning  and  carefully  considered  the  matter.  In  the  absence  of 
any  invitation  to  the  Association  to  come  to  any  particular  place,  they 
were  at  liberty  to  express  their  opinions  freely  as  to  where  the  Associ- 
ation ought  to  go.  Some  thought  that  the  Association  ought  to  be 
taken  to  some  southern  city;  on  the  other  hand,  it  was  thought  pos- 
sibly that  might  seem  a  little  too  far  to  some  of  the  members.  In  that 
connection,  Nashville,  Teun.,  was  mentioned;  and  by  others  it  was 
thought  ([uite  desirable  to  have  the  Association  go  to  Kansas  City. 
Another  selection  was  Cleveland,  O.  After  carefully  considering 
these  three  places,  the  committee  decided  to  report  to  the  Association 
that  io  their  opinion  Cleveland,  O.,  should  be  selected  as  the  next 
place  of  meeting. 
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vkbdniv  my  mcHatm^ 
i  KE  PiLBiD83fr — After  tfac  rcpon  Ins  beai  acted  opac — it 
— foa  ca  tbea  €oe»e  in*     Are  tliere  mmj  Iwtlier  reawrfes? 

Mr.  EGTnm — I  racne  tike  report  of  tfae  rnaimiurr  be  accepted. 

Mk.  .Si/iifji%iiXE — I  atxjood  the  notkm. 

Tmm  FmMMDCfT — ^It  b  moved  ud  seooiidtti  ^ai  the  report  of  tiie 
coiwniilirr^  and  their  rccoaimeiidaiiop.  be  accepted. 

Mk.  iUieii»EtL — ^Does  ooc  that  bind  m  to  ClerelandU  if  the  report 
ift  accepted? 

Th£  Pbe^doh' — II  it  m  accepted  tt  btods  ns  to  OereiaiML  If  not 
accepted  it  leaves  the  qoestiofi  open :  but  we  caaaot  emmaifi  another 
ffkotkm  tnitil  after  this  report  of  the  cooiiiiittee  is  acted  ttpoii. 

Mb.  SoMBR\TLi^ — I  think  CiDchiiiatt  is  a  ver^r  good  pbce.  bat  as 
oar  cofonilttee  have  reported  in  favor  of  Clevekiid.  I  do  not  see  whj 
we  tboold  not  go  there.  It  is  a  beaiitifiil  place,  aiKl  we  have  nerer 
been  there.     I  siiaD  vote  for  the  report  of  the  committee. 

The  PmESiDEST — It  is  tiecessary  to  act  upon  the  report  before  we 
can  entertatn  any  other  dk^oq.  Is  there  any  further  disctissioii?  All 
in  favor  of  adopting  the  report  of  the  committee  Drill  say,  ''  Aye; " 
otberwise-mioded,  *-  No/'  The  motkni  is  carried.  Is  the  Commit* 
tee  oo  Memorials  ready  to  report? 

Mr.  Ramsuell — ^VV'hile  waiting  for  that  committee  I  would  like  to 
make  a  motion,  We  have  all  heard  with  sincere  sorrow  of  the  loss  of 
the  wife  of  one  of  our  nieinbere.  The  news  reached  here  just  about 
the  time  we  reached  this  place.  I  move  the  Secretary  be  instructed 
to  send  a  telegraphic  message  to  Mr.  J.  T-  Lynn,  expressing  our  sin- 
cere syrajjalhy  with  him  in  his  great  affliction. 

Mk.  J i^' kins — I  second  the  motion ,  and  suggest  that  the  vote  be 
taken  by  rising. 

THr.  pRFisrDENT — The  members  will  please  rise.  It  is  unanimously 
earned* 

Mr.  Somervillb — It  has  been  the  custom  heretofore  for  a  newly- 
clectcf]  President  to  say  something  to  show  whether  he  will  accept  the 
pre»i<lcnLy  or  not.  \V"e  do  not  know  whether  our  newly-elected 
PrcHiclfnl  will  accept  the  office,  and  we  would  like  to  hear  from  him. 

Thk  PkEsiiJENT — Mr.  Jenkins,  some  doubt  has  been  expressed  as 
to  whether  you  mil  accept  the  presidency.  Please  set  the  doubt  at 
rest* 
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Mr*  Jen^kins  (President  elect)^ — It  has  always  been  the  custom  to 
ask  the  President  elect  beforehand  whether  or  not  he  would  have 
something  to  say.  That  was  not  asked  me.  and  so  I  did  not  say  any- 
thing. But  I  do  want  to  say  to  you,  Mr,  President  and  members  of 
the  Association,  that  I  deeply  appreciate  the  honor  conferred  upon  me. 
Had  I  known,  two  years  ago,  the  duties  and  responsibilities  devolv- 
ing upon  the  Prcsiilent  of  the  Western  Gas  Association  as  well  as  I 
now  know  them,  I  think  I  should  have  declined  the  promotion.  My 
frientls  at  that  time  saw  tit  to  jiut  me  in  the  line  of  promotion,  and  1 
had  nothing  else  to  do  but  yield  to  their  wishes.  Coming  as  I  do  from 
one  of  the  smallest  companies  in  this  Association,  and  knowing  as  I 
do  that  there  are  in  the  Association  many  who  are  more  capable  of 
filling  the  office  and  belter  fitted  to  discharge  its  duties  than  I  am, 
you  will  nevertheless  understand,  I  thoroughly  and  gratefully  appre- 
ciate this  honor*  I  ask  each  and  every  one  of  you  to  assist  me  in 
my  effort  to  satisfactorily  perform  the  duties  of  the  office.   (Applause.) 

The  PkESiDEiNT — Neither  Mr,  Baxter  nor  Mr.  Odiome.  our  Vice- 
Presidents  elect,  seem  to  be  present,  so  we  cannot  hear  from  them. 

Mr.  Lansuen — 1  wish  to  say,  as  a  member  of  the  Nominating  Com- 
mittee, that  I  had  very  hard  work  in  inducing  the  Committee  to  nom- 
inate our  Secretary  for  re-election,  and  we  would  like  to  know  if  he 
will  accept  the  ofhce. 

The  Pkesh>ent — We  will  hear  from  Mr.  Littleton. 

Mk.  LriTLETON — Gentlemen,  I  am  very  much  obliged  to  you  for 
the  honor. 

SPECIAL  COMMITTEE  ON  ACTION  OF  ELFXTRIC 
CURRENTS  ON  GAS  PIPES. 

The  President — The  Committee  on  President's  Address  recom- 
mended the  appointment  of  a  committee  to  collect  data  with  regard 
to  the  action  of  electric  currents  on  services.  I  will  appoint  on  that 
Committee  Messrs,  Geo,  Treadway  Thompson.  St.  Louis,  Mo.,  Alten 
S,  Miller,  Chicago,  Ills,,  and  James  Somerville,  Indianapolis.  Ind. 
If  there  is  no  other  business  in  order  we  will  now  listen  to  the  paper 
by  Mr.  Geo.  Treadway  Thompson,  of  St.  Louts,  Mo,,  on 

^VRTNKLES. 
Some  two  years  ago  one  of  our  technical  journals  opened  an  inter- 
sting  defMrtment  devoted  to  contributed  hints  on  details  in  gas  man- 
^^nfacture,  and  not  a  few  valuable  suggestions  were  in  it  brought  to  our 
fraternal  knowledge.  On  corresponding  lines.  I  now  present  a  few 
more,  of  similarly  diversified  application,  in  the  assurance  that  al- 
most every  memljer  here  present  has^  in  the  course  of  his  experience, 
evolved  certain  *•  un])atented  patents''  fitted  to  his  local  conditions, 
and  in  the  hope  that  this  paper  may  induce  a  reminiscent  mood 
among  us  which  shall  result  in  a  genuine  exf>erience  meeting,  the 
recollections  of  which  mav  be  stored   in  the  wrinkles  of   uur  brains. 
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A^Ua^k  lUmikfiefe  Sm/f^ri.^ln  tht 
Fig^»  5  and  4.  Pbie  K,  «bo«  a  iiiBple  icirai  of 

or  furnace  dooci.  which 
iBCfi  67  Dcsrijr  ivo  jrean  o<  •enrkc  It  < 
a  ti-iacb  pipe,  open  U  'm  vpper  end,  jad 
to  4  iitoe  of  any  coofeolciit  lorm— or  id  a  i 
a  beam  or  pbte ;  fecood^  a  T-piece  ionaed  l>f  ^ 
tliremded  bolt  to  a  1  x|  x  ix-tscb  bead^  pcopeiij  T 
nuv  Tbe  sopport  majr  be  easilj  mafk  br  ainr  food  bbckamtb,  » 
mcxpcmire — lor  it  oiaf  be  lonned  fioai  tfompa  cdiervae  ttsdesa — 
and  b  readQir  placed  ami  adfosted. 

S^ghi-ftid  f^r  Oii  ££S^is.~^Thc  $igbt-feed,  for  oil  vliai  Mcd  in  a 
retort  process  (Figs.  9  and  10,  Plate  IL)t  ^  placed  on  tte  fine  ai 

Ttical  pipe,  fast  before  it  enten  the  niomhpifce.     Thefe  is  a  top 

d  a  bottom  piece  of  brasa,  and  a  hnm  bnibinf  wbicb  screws  ioao 
the  former  to  give  directioci  to  tbe  flientii.  Each  of  these  pieccs^  k 
recessed  to  receive  a  leather  ring,  against  which  tbe  edges  ol  a  glass 
cylinder  bear,  tbe  whole  being  £awn  logctbcr  vith  foar  bolts  to  se- 
cure tightness  througha<ut. 

AdjitstaNe  Safety  Ovef/t^w  f&r  Hfdr^ulii  Maims, — In  die  design 

many  forms  of  tar<^tes  for  hydraolic  mains  which  aic  in  ttse.  one 
the  other  of  two  essential  features  has  been  ovefloohed.  namely^ 
that  the  taken^ft  should  be  from  the  lowest  point  on  tbe  main,  and  that 
means  should  be  provided  to  maintain  a  pressnic  on  the  overflow 
equal  with  that  within  the  main.  The  first  of  these  precautions  en- 
sures the  removal  of  the  heaviest  tars,  and  so  aids  in  keeping  the  main 
clean  and  in  minimizing  the  weight  of  the  seal^  and  tbe  second  pre- 
vents tbe  blowing-out  or  siphoning  of  the  liquid  in  case  of  back 
pressure.  Most  of  the  forms  of  overflow  designed  to  accomplish  these 
ends  are  comparatively  expensive  and  must  be  made  expressly  for  the 
main  to  whirh  they  are  to  be  attached.  The  form  shown  in  Figs,  1 
and  1,  Plate  I.,  however,  requires  no  especiaDy  skilled  labor  for  its 
conHtrui'tiim,  may  be  applied  to  any  hydraulic,  and  is  easily  adjusted 
by  Ihc  swinging  arm.  The  fittings  it  requires  are  these :  i-inch — 
three  Htreel  ells,  one  plain  cU,  one  lee,  one  plug,  one  right  and  left 
coupling,  one  short  and  two  long  nipples^  and  one  short  piece  of  pipe ; 
3-iiith — one  2  x  J-inch  reducer,  two  tees,  one  cross,  three  plugs^  two 
short  nipfiles,  one  short  piece  of  pipe,  and  one  long  piece  of  pipe  to 
reiuh  the  seal-pot.  A  2-inch  and  a  |-inch  lap  or  valve  may  be  added 
if  (lefiiretL 

In  putting  together,  the  vertical  joints  should  be  left  just  loose 
enough  to  move  through  the  required  range  of  adjustment;  all  other 
joints  shouUl  be  screwed  home. 

Making  Connectians  on  Vacuum  Mains. — Winkle  No.  4  deals  with 
methods  rather  than  means.    It  is  the  practice  of  making  connections 
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'.  #rti';i!  t'l  ;i  fio'i/', :.',.;  i.'.-iii'Mi.  Afi^r  Niaiulin.::  over  night,  the  water 
iij  ilii-  \»:rr.\  '  o:ii!..i:t!,i.]u  h.jd  iill  l-<' aped  «lu\vn  to  the  level  of  the 
1,1 '-/ih..  I  li'-  -\\\u/.\xj.  j.ij'C  u;!-  iht.*!!  •i-i.-d  as  a  gauge,  the  valves  on 
tip-  .'•\'-r.il  \\;ii«T  d:-.  i-ioii-  l.rin^r  oj^-ncd  unc  at  a  time,  showing  all 
< 'jiii|<:ittiii<i)t-  I'lll  li'it  "iKr.  and  thus  iiifallilily  indicating  the  leaky 
•■(■1  tiMii.  .1-,  wrll  .1-,  tin-  h'-iLdil  at  w  hi«  h  the  l»rcak  existed. 

'1  Im-  s;MMf  prill'  ipli:  ha>  *-irn.c  been  used  in  filling  a  station  meter. 


r 


FIG     VI. 


<=m> 


bae  photometer  scheen. 


SIGHT    FEED 
OIL    BE  TORTS, 


FiC.I. 


PLATE  n. 


1..J..1.  I  .1  .  1  >  L  i  .1  ■  I  ,1,1.1 


THERMOMETER 
FOR 


204 


to  show  the  quantity  of  water  contained  until  it  reached  the  height  of 
the  glass  gauge* 

Thtffnometer  Cast  for  Main  Pipei.- — The  pipe  thermometer  holder 
show^n  in  Fig,  8.  Plate  IL,  is  comparatively  widely  known;  but  the 
fact  that  many  small  works  arc  wholly  without  means  of  knowing  wheo 
their  condensers  are  doing  thetr  duty  and  when  overdoing  it,  or  what 
proportion  of  their  gas  unaccounted  for  is  due  to  shrinkage  between 
station  and  consumer's  meters,  prompts  me  to  risk  reintroducing  it. 
A  convenient  size  may  be  made  by  cutting  a  thread  2  inches  long  on 
one  end  of  a  ^  inch  pipe  about  S  inches  in  length,  running  a  i  x  J  inch 
bushing  upon  this,  welding  a  plug  in  the  lower  end,  and  then  screw- 
ing the  bushing  into  a  i  inch  hole  in  the  main  pipe  to  be  tested.  A 
cap  is  loosely  screwed  on  the  top,  its  only  office  being  to  prevent  cir- 
culation  of  air  within  the  holder. 

A  cheap  and  convenient  thermometer  to  use  with  this  case  Is  the 
paper  cylinder  *'  Dairy  **  form,  costing  from  20  to  30  cents. 

Quieting  a  Groaning  St  a  i  ion  Meter. — A  crj-ing  station  meter  is  far 
from  a  perennial  joy,  though  it  may  become  such  when  its  w^ail  is 
stilled.  We  underwent  an  experience  with  a  groaning  meter  a  few 
months  since,  which  is  instructive  in  retrospect,  though  not  pleasant 
while  it  lasted.  The  meter  began  loudly  proclaiming  the  want  of 
Inbrlrant  on  its  journals,  and  we  succeeded  in  quieting  it  by  lowering 
the  water  line  to  about  the  center  of  the  case,  covering  the  surface  of 
the  water  \\ith  heavy  oil,  and  allowing  this  to  permeate  all  portions  of 
the  metric  anatomy.  Rut  thin  answered  only  for  a  time,  for  we,  of 
course,  went  back  to  the  proper  water  line  as  soon  as  possible,  and 
then  the  moaning  recommenced. 

The  remedy  was  found  in  pumping  into  the  case  below  the  water 
line  a  quantity  of  soft  soap  in  solution  in  hot  water.  All  the  liquid  in 
the  meter  was  thus  converted  into  a  tolerably  good  lubricant,  and  the 
wailing  ceased,  and  has  not  again  been  heard.  The  soap  is  that 
known  as  Fairbanks^  *'  No.  ;5,*'  ''crude  soap,**  or  **  oly.'*  Any  soft 
noaf)  will  answer  as  well,  however.  At  first  the  solution  may  discolor 
the  water  in  the  gauge  glasses,  but  if  the  gauge  water  is  changed  once 
or  twice  this  will  not  be  repeated;  nor  are  the  gauges  so  difficult  to 
clean  ail  when  oil  is  used. 

Putty  Joints  for  ll'orks*  Mains. — ^The  delay,  inconvenience  and 
r.o»ft  uf  making  repairs  or  changes  on  works*  apparatus  connected  to 
main»  with  bell  and  spigot  joints  are  much  decreased  by  substituting 
putty  for  leacl  in  the  l)elLs,  after  yarning.  Especially  is  this  applicable 
to  ihe  exhausters  and  station  meters,  which  arc  more  likely  to  reipiire 
iletat  hing  from  their  connections  than  the  other  apparatus. 

Pencil  lloiiier  for  Registertttg  Gauge. — Fig.  11,  Plate  II.,  ex- 
hibits  a  flevirc  to  ensure  even  lines  on  the  sheets  of  recording  pres- 
sure or  exhaust  gauges,  regardless  of  any  irregularities  in  the  surface 
of  the  carrying  cylinder.     The  small  weight  may  be  adjusted  within 
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in  work  b^  a  afmng  v9l  oftea  tear  tbe  paper. 

Pko^wneier  ^re^rn. — AHer  Kioe  ci|icfimcatiagy  a  pbotameter 
icrcen  ka  been  eoeimed  wlikb  if  aa^sfidtr  itii^i — a  i-inch  tslie 
Uftd  a  fjieoe  of  dalk*  Tbe  tnbe  ii  aboitst  8  tnchs  long,  has  ks  «les 
cm  avay  for  a  kngA  of  abooi  2  oiGbes  near  oae  end,  and  li  sq|>- 
pofied  in  any  camtsaetiL  manncT  Irosi  tbc  bar  eairiage^  «>  tbai  cbe 
€xs0a%  of  the  opeoiDgt  arr  io  fine  ba^fuji  the  Kglits.  An  ocdiaary 
wlnlr  dSfOQ  b  i:m  to  aa  edge  00  one  end,  at  an  angle  of  aboni  ^'', 
wad  the  lidei  of  the  cut  sttrteses  are  rvbbed  on  paper  to  rexnoire  aD 
mtmhc^  and  10  nsakc  the  edge  sharp.  The  chalk  is  then  slipped 
imo  the  tabe  irilh  the  edge  rertical  msA  toward  the  obacncr*  It  re- 
ceiirca  Itgbl  thfOQ|^  the  ^de  openings  in  the  tulie,  and  presents  sharp 
contrasts  of  iIlQinination  antQ  the  proper  point  is  reached  on  the  bar, 
when  tbe  line  of  tbe  edge  viD  disappear,  and  the  end  of  tbe  cbaik 
appear  dat.  So  sattsfactory  has  this  screen  been  loond,  thai  it  has 
isperKded  tbe  other  stjries  at  both  of  oitr  nations. 

Safeij  Dtvue^  Amm^niacai  Li^er  Ciiternt. — In  storing  amroc^- 
nkcaJ  tirjnor  in  cisterns,  preparatorr  to  shipment,  it  b  often  customary 
to  coirer  the  surface  of  the  liquid  to  a  de|^  of  two  inches  or  90 
a  moderately  heav^  oO,  to  preient  the  loss  of  free  ammonia.  \\\ 
90  dotng^  care  must  be  taken  in  pamping  from  the  well,  that  the  oil  is 
not  remored  with  the  liquor.  Tbe  attachment  oatlined  in  Fig.  5. 
Plate  Lt  was  derived  10  make  this  impossible. 

A  imall  pipe  (2-inch  is  amply  large),  open  both  top  and  bottom,,  is 
placed  within  the  one  leading  to  the  pump;  its  lower  end  being  lo* 
catcd  above  the  lower  end  of  the  suction  pipe,  a  distance  equal  to  or 
slightly  exceeding  the  depth  of  oil  on  the  surface  of  the  liquor.  The 
tmal)  pipe,  though  communicating  above  with  the  open  air,  yet  is 
scaled  below  in  the  liquid  and  so  does  not  affect  the  pumping  oi  am- 
rooniaral  lirjuor :  but  when  the  surface  of  the  liquid  is  reduced  to  a 
level  with  the  lower  end  of  this  small  pipe,  the  vacuum  is  broken,  and 
nothing  more  can  be  raised. 

In  fitting  up  this  deiice  it  is  obviously  desirable  to  make  the  vertical 
pump  ^upjJy,  through  which  the  small  pipe  passes,  one  size  larger 
than  would  otherwise  be  necessary.  The  inner  pipe  may  of  course 
be  adjusted  to  stop  the  pumping  at  any  point  desired. 

Trench  W'ork  in  Main  Laying, — In  l-aying  street  mains  or  services^ 
especially  where  obstniction  exists  on  the  proposed  line,  the  use  of 
three  T-pieces,  of  which  a  description  follows,  has  been  found  of  great 
convenience  in  readily  obtaining  the  line  of  uniform  fall.  The  tees 
are  of  wood,  the  cross-pieces  being  made  all  of  the  same  size,  and  set 
jirjuare  with  the  ujirights.  Two  of  the  latter  are  just  equal  in  length, 
but  the  third  one  is  longer  by  a  distance  equal  to  the  thickness  of  the 
CfOJts-picce.    From  four  to  f\\t  feet  is  a  handy  length  for  the  uprights. 
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In  using  them,  the  two  equal  tees  are  set  vertically,  one  at  each  end 
of  the  line,  their  feet  resting  in  the  ditch  at  the  depth  desired  for  a 
boltrvm.  To  find  the  line  for  the  bnttom  at  any  point  between  these, 
hold  the  third  T  vertically  in  the  ditrh  at  the  [)lace  in  question,  and 
deepen  the  trench,  following  it  with  the  T  until,  sighting  across  the 
top  of  that  at  one  end,  this  middle  one  just  cuts  off  the  light  between  its 
under  side  and  the  top  of  the  one  at  the  opposite  end.  Trench  work 
may  thus  be  carried  on  past  mortar  and  brick  piles,  intersecting 
streets,  railway  crossings,  rock  bottoms,  or  any  temporary  obstruc- 
tions, with  confidence  in  the  certainty  of  '\>eing  able  to  join  the 
trenches  later,  and  have  all  continuous.  Whether  working  with  or 
without  instruments,  the  T-pieces  will  be  found  valuable. 

Preventing  Freezing  tn  Exposed  Supply  Pipes. — Stoppages  in  ex- 
posed pi[nng  on  train  sheds,  bridges,  etc.,  in  freezing  weather,  may 
be  effectually  prevented  by  passing  the  gas  from  a  meter  outlet 
through  a  box  fitted  with  a  tray  carrying  quicklime.  The  box  should 
have  a  removable  cover,  and  is  preferably  made  of  sufficient  size  to 
contain  lime  for  an  entire  season.  The  quicklime,  being  broken  into 
small  bits,  seizes  upon  all  moisture  in  the  gas  with  avidity,  slaking  the 
lime,  and  leaving  nothing  congealable  in  the  gas  beyond  the  desic- 
cator. 

Gas  Engine  Equaiizer ,—\\h^T^  a  gas  engine  is  in  use  in  a  build- 
ing lighted  by  gas,  particularly  where  both  burners  and  engine  are 
fed  from  a  small  main  pipe,  annoyance  is  often  caused  by  the  jump- 
ing of  the  lights.  To  set  a  governor  on  the  illuminating  connection 
is  an  expedient  which  readily  suggests  itself,  but  this  is  not  always 
wholly  eflJective.  In  a  case  I  have  in  raind,  the  remedy  was  found  in 
placing  at  the  outlet  of  the  engine  meter  a  holder,  adapting  an  old  5- 
foot  meter  prove r  for  the  purpose,  to  act  as  a  cushion  between  the 
engine  and  the  main.  The  holder  was  counterweighted  to  ••  give  and 
take''  between  strokes  of  the  engine,  and  not  only  wholly  stopped 
the  fluctuations  of  the  lights,  but  also  proved  of  decided  advantage  to 
the  operation  of  the  engine,  in  serving  as  a  reservoir  for  gas  between 
the  strokes. 

Coneiusion. — Credit  for  the  originality  of  the  foregoing  wrinkles 
should  include  the  names  of  Messrs,  B.  E.  Chollar  and  Arthur  Finne- 
gan.  In  none  of  the  principles  outlined  is  anything  left  wholly  to 
theory,  for  all  are  in  practical  employment  or  operation. 

In  conclusion,  I  offer  the  suggestion  that  a  '*  Wrinkle  Depart- 
ment *'  in  our  Association  would  bring  to  us  as  contributors  many  of 
our  members  who  have  never  appeared  on  the  paper  lists,  yet  w^ho 
could  without  doubt  tell  us  of  valuable  contrivances  or  methods  used 
by  them  which  would  be  new  and  serviceable  to  us,  yet  which  they 
might  nut  consider  sufficient  in  scope  to  warrant  expansion  into  a 
regidar  paper.  Such  a  department  would  supplement  our  Question 
Box  very  effectively.     Contributions  might  be  signed  or  anonymous. 


and  might  be  read  by  the  authors  or  by  the  Secretary,  as  the  con- 
tributors chose-  If  this  suggestion  be  favorably  recei%*ed,  and  the 
department  instituted  and  continued,  I  feel  sure  that  it  vn]l  come  to  be 
second  in  interest  to  no  other  feature  of  our  conventions. 

DISCUSSION- 

The  President — We  have  heard  a  very  interesting  paper.  Any 
other  **  ^Vrinkles  '*  that  any  of  you  have  to  present  will  be  in  order  in 

the  discussion. 

Mr.  Jenkins — The  governor  spoken  of  by  Mr.  Thompson  for  gas 
engines  can  be  used  for  any  engine.  Sorae  years  ago  a  two-bor^e 
power  gas  engine,  placed  in  Goshen,  Ind..  could  not  be  operated-  I 
was  then  located  at  Elkhart,  and  I  was  asked  to  go  to  Goshen  to  see 
what  was  the  matter  with  the  engine-  I  found  their  only  supply  was 
a  |-inch  pipe^it  was  in  the  middle  of  the  winter,  the  frost  was  four  or 
five  feet  in  the  ground,  and  we  were  unable  to  dig  down  and  put  in  a 
proper  size  ser\ice.  A  compensator^  similar  to  the  one  described  by 
Mr,  Thompson,  was  put  on  this  |-inch  pipe,  and  it  answered  every  pur- 
pose until  spring  came,  when  a  larger  service  could  be  put  in- 

Mr.  Ramsdell — I  want  to  ask  a  question  about  Fig.  2  of  Plate  I- 
I  have  used  this  same  device,  gotten  up  in  a  little  different  fonn,  but 
practically  the  same  thing — taking  the  outlet  and  inlet  on  the  top  and 
bottom  of  the  main  instead  of  in  the  end.  When  I  first  |»ut  it  up  we 
had  been  having  a  great  deal  of  trouble  in  our  hydraulic  mains,  by 
reason  of  the  thick  pitch  accumubiing.  and  I  do  not  tbink  we  were 
ever  troubled  with  any  thick  tar  afterwards.  So  I  supposed  it  was  a 
sure  preventive.  Since  that  time  I  have  bad  the  same  device  put  on 
another  "hydraulic  main,  in  which  it  did  not  work-  The  trouble  con* 
tinued.  I  would  like  to  ask  Mr.  Thompson  if,  from  his  experience, 
he  can  suggest  why  it  did  not  operate. 

.Mr.  Thompson — \Mthout  knowing  more  about  the  detaUs  I  do  not 
know  that  1  can  answer  you.      How  long  was  the  hydraulic? 

Mr.  R^AMsriELL*— r>ne  section. 

Mr.  Thompson — Had  it  any  fall  toward  the  outer  end?  

Mr,  Ramsdell — ^That  1  cannot  answer,     I  do  not  know- 

Mr.  Thompson — Were  you  running  exceptionally  high  heats? 

Mr.  R-\msdell — No. 

Mr.  Thompson — The  principle  is  perfectly  correct,  and  there  is 
nothing  new  in  the  principle  of  having  the  tar  brought  from  the  bot» 
torn  with  a  pressure  regulator  at  the  top.  That  is  used  in  a  number 
of  other  installations.  One  advanL^^e  of  this  wai  its  simplicity  of 
construction.  As  the  principle  worked  perfectly  in  one  instance,  I 
do  not  know  why  it  dicl  not  in  the  other.     Were  both  pipes  clear? 

Mr.  Ri\MSDELL — Ves. 

Mr.  Thompson — And  it  failed  to  work  from  th«  first? 

Mr.  Ramsdell — It  was  a  question  whether  it  worked  from  the  first 
or  not. 
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Mr.  Thompson — I  cannot  aid  you.  The  principle  is  correct,  iin- 
t<jiiestionably, 

Mr.  Bredel — The  principle  is  correct,  but  the  practice  is  not»  It 
may  not  drain  out  the  water,  and  that  is  the  reason  you  keep  your 
heavy  tar  at  the  bottom. 

Mr.  Thompson — I  do  not  understand  you* 

Mr.  Brekel — The  tar  made  is  of  different  specific  gravities,  and 
you  want  to  keep  your  water  at  a  certain  height.  Tar  is  generally 
considered  to  have  a  specific  gravity  of  1.20,  while  water  is  1.15 
and  1.30. 

Mr.  Thompson — It  is  tnie  you  can  regulate  the  height  of  the  seal 
with  such  a  contrivance  as  this ;  l>ut  what  you  have  to  regulate  on  the 
outside  of  the  main  is  the  weight  of  the  seal.  At  the  outlet  and  over- 
flow you  will  always  have  tar*  Within  you  will  have  heavy  tar.  light 
tar  and  ammoniacal  liquor;  consequently,  while  the  weight  will  be 
the  same  within  and  without,  your  height  is  likely  to  be  greater  within 
than  without^  and  when  you  i>ut  the  main  in  operation  you  must  ad- 
just it  to  the  point  where  there  will  be  practical  uniformity  in  the 
character  of  your  overflow, 

Mr.  Breoei, — I  have  never  been  able  to  do  it.  Of  course  it  de- 
pends altogether  upon  the  temperature  of  the  outer  air  and  the  tar 
you  make.  The  moment  your  temperature  goes  below  60*^  you  are  in 
trouble. 

Mr.  Thompson — Do  you  think  it  cannot  be  done? 

Mr.  Bredel — V'es. 

Mr.  Thompson — I  know  that  it  is  done, 

Mr.  Breuri, — It  may  be  done  in  St.  Ixjuis,  or  it  may  be  done 
where  the  hydraulic  main  is  kept  warm^  but  it  cannot  be  done  where 
the  hydraulic  main  is  kept  cold.  Another  result  will  be  stoppages 
from  naphthabne  in  the  overflow  pipe,  I  have  had  e\penence  with 
the  same  apparatus,  and  know  that  it  cannot  be  successfully  used  ex- 
cept under  certain  conditions,  and  those  conditions  are  very  limited. 

Mr.  Thompson — ^U  hat  form  do  you  recommend  for  the  overflow? 

Mr*  Breijel — If  1  knew  of  any  very  successful  overflow  I  would 
recommend  it,  but  I  do  not  know  of  any, 

Mr.  Thompson — Then  you  consider  that  this  is  the  best  of  any  that 
you  are  acquainted  with? 

Mr.  Brehel^No  ;  1  don't  consider  this  at  all  good.  It  is  a  thing 
which  cannot  be  worke<l  successfully  under  different  atmospheric  con- 
ditions. 

Mr.  Thompson — Mr.  Ramsdell's  experience  shows  that  it  did  work 
in  one  case. 

Mr.  Bredel — Under  certain  conditions  it  will  work,  and  under  cer- 
tain conditions  it  will  not  work, 

Mr.  THf>^^psoN — ( jur  endeavors  must  be  toward  the  direction  of 
making  it  work  by  keeping  the  main  warm ;  and  that  is  practicable. 


Mr.  Sowerville — I  would  like  to  «ay  as  to  astog  this  device  as  jui 
<*c)oalizcrt  that  I  had  some  trouble  when  I  first  started  gas  engines  by 
reason  of  the  osciDation  oi  the  lights  coming  ftoro  the  same  pipe :  hut 
ire  adopted  a  much  simpler  thing  than  that.  I  happened  to  think 
about  an  old  lo-light  meter  1  had,  and  I  attached  it  to  the  supply  pipe 
and  the  oscillation  stopped.  It  vas  eflectua).  It  anyone  is  troubled 
irith  this  osdllatson,  just  put  on  an  old  rocter  by  the  side  of  the  new 
one,  an*l  there  will  be  no  more  trouble. 

Mr.  !*  '  \>f- — VV'as  tt  a  dry  or  a  wet  meter? 

M  K .  LE — A  dry  meter, 

Mr,  I  mjMj'.^)!«J — Was  that  because  there  was  elasticity  in  tbe  con- 
taining vessel,  or  because  the  gas  in  it  acted  as  a  cushion? 

Mr,  Sf>MERVix.LE— The  oscillation  stopped^  and  I  had  no  more 
trouble  after  putting  on  the  old  meter. 

Mr»  T.  D,  Miller — We  have  had  trouble  in  finding  how  high  aj> 
a  condenser  leak  is.  I  am  under  the  impression  that  I  shall  have  to 
lake  out  the  pipe,  I  would  like  to  know  if  there  is  any  method  of 
locating  the  particular  pipe* 

Mr.  Thompsok — Is  it  similar  in  form  to  the  one  shown  m  this 
sketch? 

Mr.  Miller— No;  it  is  tubular. 

Mr.  Thompson — .\11  in  one  section? 

Mr.  Miller — The  gas  goes  up  one  side  and  down  on  the  other. 

Mr.  Thompson — Is  it  in  two  compartments? 

Mr,  MrLLER — Yes,  the  gas  chamber  is. 

Mr.  Thompson — Have  you  found  out  which  compartment  it  is  in? 

Mr.  Miller  — I  think  there  is  but  one  water  compartment,  from  the 
fact  that  the  water  inlet  and  the  outlet  are  on  the  same  side, 

Mr.  Thompson — You  have  no  circulation  of  water.  This  is  a  con- 
denser  arritnged  on  the  obviously  desirable  principle  that  water  and 
gas  circulate  in  opposite  directions  throughout  the  entire  length;  and 
where  you  have  no  circulation  of  water  this  device  would  not  apply 
aialL 

Mr.  CATHE1.S — With  regard  to  the  freezing  of  supply  pipes,  I  would 
like  to  call  attention  to  a  method  of  prevention  or  remedy  that  was 
adopted  by  the  late  Mr.  ForstalK  He  always  ran  service  pipes  in  as 
straight  a  line  as  possible  from  the  main  to  the  meter.  The  same  prin- 
ciple is  adopted  now  hy  the  Chicago  (las  Light  and  Coke  Company ^ 
and  I  adopted  it  myself  after  being  advised  to  do  so  by  Mr.  ForstalK 
The  rtrmcdy  t  unsists  in  placing  a  4-inch  sewer  drip  in  the  curb  wall, 
running  the  service  pipe  straight  through  that,  packing  each  end  of 
the  4-inch  sewer  drip  with  oakum,  leaving  an  air  cushion  in  the  center. 
That  keeps  the  cold  from  striking  the  pipe.  The  metal  absorbs  the 
cold  and  carries  it  along,  and  that  keeps  the  cold  from  going  from  the 
wall  into  the  service  pipe.  In  addition  to  that,  if  I  am  ninning  a 
i.i-inch  service,  I  put  a  i  J-inch  service  cock  in  the  area  way.     I  find 
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that  in  locating  a  frozen  pipe,  9  out  of  to  are  frozen  at  the  service 
rock  ;  and  the  brass^  being  contracted  at  that  poiut.  Likes  up  the  cold, 
and  that  is  the  weak  point.  I  think  it  always  advisable  to  put  in  a 
cock  larger  than  the  service  pipe;  and  by  using  this  air  cushion  in  the 
wall  it  greatly  helps  in^ preventing  the  freezing  of  pipes. 

The  Presii'ENT — Mr.  Thompson  has  another  wrinkle  which  is  not 
in  the  pa|>er,  and  which  he  has  not  shown  yet. 

Mr.  Thompson — I  have  just  received  from  St.  Ijouis  the  following 
message:  '^  Feeder,  fiuid^  alarnr,  rnuddy,  nephew^  jaw,  raw,  clear, 
good.*'  That  tells  me  the  make  at  our  works  yesterday ;  the  sendout, 
the  yield  per  pound  ;  the  oil  used ;  the  ilhuninating  power ;  the  fuel  coke 
used  per  i.ooo  feet;  the  fuel  coal  used  per  1,000  feet:  the  condition 
of  the  weather;  the  general  conditions  at  our  works^ — whether  good  or 
bad.  The  principle  of  the  ci])her  is  simply  this:  Two  consonants 
are  employed  to  designate  each  figure—each  numeral,  from  1  to  o,  as 
follows : 

1234567890 
S  N  M  R  L  T  D  F  C  P 
B  J         K        C;        V        Z         Q        X         H        W 

There  are  two  equivalents  for  each  figure,  in  consonants,  so  that 
you  have  the  choice  of  two  consonants  in  indicating  any  single  figure. 
The  figures  going  to  make  up  this  report  are  as  follows:  *'  Feeder/' 
signifies  874 ;  that  is.  the  figure  8  is  the  equivalent  of  either  F  or  X ; 
the  figure  7  is  the  equivalent  of  either  D  or  Q;  the  figure  4  is  the 
equivalent  of  either  R  or  V.  Those  consonants  can  be  combined  with 
vowels  ijf/  iihiium  to  form  any  dictionary  word.  In  translating,  the 
vowels  are  disregarded,  and  only  the  consonants  taken  into  consider- 
ation. The  order  of  the  words  indicates  their  value.  For  instance, 
the  first  wortl  iniiicates  the  amount  of  gas  made  in  i.ooo  feet;  the 
second  word  indicates  the  amount  of  gas  sent  out;  the  third  indicates 
the  yield  per  pound ;  the  fourth  the  quantity  of  oil  used;  the  fifth  the 
illuminating  power;  the  sixth  the  fuel  coke  per  1,000  feet;  the  seventh 
the  fuel  coal  per  1,000  feet;  the  eighth  the  condition  of  the  weather t 
the  ninth  indicates  the  general  condition  at  the  works— as  good  or 
bad:  and  the  tenth  is  for  additional  words  which  can  be  used  for  any 
remarks  desired. 

Mr-  Ramsdkll^ — I  would  suggest  that  the  recommendation  of  Mr, 
Thompson,  as  containeti  in  the  last  clause  of  his  paper,  that  a 
*"  Wrinkle  Department*'  be  opened,  be  referred  to  the  Executive 
Committee,  which  will  meet  some  three  months  before  our  next  meet- 
ing, and  they  can  then  anuotmce  the  jjlan  for  such  a  department. 

The  Prksident — -I  was  going  to  suggest  the  establishment  of  such 
a  dep>artment,  and  the  appointment  of  Mr.  Thompson  as  its  superin- 
tendent. 

On  motion  of  ^Ir.  Somerville,  the  thanks  of  the  Assuciatioii  were 
voted  to  Mr.  Thompson  for  his  paper. 
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The  pRF-siDEST^ — Is  the  Committee  on  Memorials  ready  to  report  ^ 

Mr.  Bltterworth  read  the  following  report,  which  was,  on  mo- 
tion of  Mr.  Boardman,  seconded  by  Mr.  Jenkins,  received,  and  the 
recommendations  adopted  by  a  rising  vote: 

REPORT  OF  COMMITTEE  ON  MEMORIALS. 

Since  the  last  meeting  of  this  Association  it  has  been  made  poorer 
by  the  death  of  five  of  its  members,  namely: 

One  Honorary  Member — Mr.  Geo.  A.  Mcllhenny,  President 
Washington  Gas  Company,  \N'ashington,  D.  C. 

Three  Active  Members — ^J.  F.  Rodgers,  SupL  Gas  Co.,  New  De- 
catur, Ala. ;  Geo.  \\\  Ewing.  Superintendent  East  St.  Lotiis  Gas 
Works,  East  St.  Louis,  Ills. ;  H,  S-  W  albridge,  Vice-President  Gas 
Light  and  Coke  Company,  Toledo,  Ohio. 

One  Associate  Ale  miter — ^John  J.  Griffin,  President  J.  J.  Griffin  & 
Co..  Philadelphia,  Pa. 

As  oor  blessings  brighten  as  they  vanish,  so  does  our  appreciation 
of  our  brothers  who  are  thus  from  lime  to  time  taken  from  us,  V\*e 
are  suddenly  made  to  realiie,  more  clearly  perhaps  than  ever  before, 
the  excellence  of  their  characters,  and  we  feel  a  pang  of  regret  and 
self-reproach  that  we  did  not  honor  and  love  them  more  nearly  as 
they  deserved  while  they  were  with  us. 

While  much  could  be  said  in  eulogy  of  the  personal  and  profes- 
sional merit  of  those  members  who  died  during  the  year,  the  Cora* 
mittee  must  content  itself  with  the  submission  of  the  following  resolu* 
tions : 

Resolved^  That  we  hereby  testify  to  the  love  and  respect  in  which 
we  hold  the  memories  of  those  members  whom  we  have  recently 
lost,  and  to  the  fact  that  we  are  the  better  for  ha\Tng  known  them 
in  life. 

Resoived^  That  we  tender  to  the  families  of  these  deceased  mem- 
bers our  sincere  sympathy  for  them  in  their  bereavement,  and  that 
the  Secretary  be  instructed  to  transmit  to  them  a  copy  of  these  reso- 
lutions. 

Irvin  Blttter worth, 
R.  R.  DicKEV, 
F.  M,  Doan; 

Committee. 

Mr.   H,  D,  Walbridge,  of  Grand  Rapids,  Mich,,  then  read  the 

following  paper  on 

THE  DUTV  OF  GAS  COMPANIES  TO  THEIR  CUSTOMERS. 

Mr.  President  and  Gentlemen  of  the  Association:  As  a  rule,  1 
think  we  do  not  approve  of  apologetic  prefaces  to  papers  read  before 
us,  but  the  subject  the  Executive  Committee  has  assigned  me  is  so 
broad  and  long  and  deep  that  in  a  short  paper  I  shall  hardly  be  ex- 
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pected  to  more  than  suggest  some  of  the  important  obligations  of  gas 
companies  to  their  customers ;  even  this  I  undertake  with  diffidence 
and  hesitation,  well  aware  that  I  am  addressing  gentlemen  much  bet- 
ter informed,  through  experience,  observation  and  study,  than  myself, 
and  to  whom  I  often  go  for  information  and  advice. 

Most  manufacturers  have  the  entire  world  for  a  territory,  and  rarely 
or  never  meet  those  who  buy  their  goods;  but  the  territory  of  the  gas 
company  is  necessarily  limited,  and  the  relations  belsveen  customer 
and  producer  are  close.  Upon  the  nature  of  these  relations,  whether 
cordial  or  the  opposite,  depends  in  a  large  degree  the  full  success  of 
the  enterprise  In  my  opinion  a  simple  definition  of  the  duty  uf  a 
gas  company  to  its  customers  would  be  that  duty  which  it  owes  to 
itself.  Hence  a  company  will  best  promote  its  own  interests  by  giv- 
ing every  attention  to  the  interest  of  its  customers,  and  letting  the 
customers  know  it,  and,  if  possible,  make  them  appreciate  it.  tin 
this  occasion,  to  better  illustrate  tny  remarks,  I  will  organize  a  new 
company.  It  will  be  in  some  respects  ideal,  and  I  will  tell,  not  how 
the  company  I  represent  is  managed,  nor  how  any  other  company  I 
ever  heard  of  is  conducted,  but  in  its  management  will  be  the  good 
points  observed  in  many.  We  will  call  it  the  Utopia — an  excellent 
name  for  the  promoters  to  use  in  a  prospectus. 

The  Utopia  will  have  a  reasonable  capitalization — a  most  vital  point 
in  the  success  of  any  enterprise,  and  especially  so  in  the  gas  business. 
The  manafacturing  department  will  be  well  and  CLonomically  man- 
aged— something  we  all  recognize  the  importance  of  as  one  of  the  first 
duties  to  ourselves.  With  reasonable  capitabzation  and  a  high  grade, 
economically  produced  gas,  with  the  resultant  possible  low  price, 
based  on  consistent  though  jiossibly  different  rates  for  various  quanti- 
ties or  uses,  we  have  only  to  consider  the  relations  of  the  Utopia  to 
its  customers.  The  first  and  one  of  the  most  important  factors  is  the 
office — that  department  which  comes  most  directly  in  contact  with  the 
public*  In  the  office  of  the  Utopia,  placarded  all  over  the  walls,  will 
be  the  legend,  *'  We  strive  to  please;'*  the  head  clerk  or  clerks  will 
be  affable,  amiable  and  of  pleasing  address,  and  will  be  thoroughly 
informed  upon  every  detail  of  the  gas  business.  He  will  be  able  to 
answer  all  sorts  of  questions,  and  will  have  the  tact  and  it  me  to  pai  ify 
and  satisfy  those  who  come  with  lire  in  their  eye.  Outside  the  office 
he  will  have  the  faculty  of  making  friends  and  keeping  them.  The 
clerical  force  will,  of  course,  be  carefulrmd  intelligent,  thereby  insur- 
ing prompt  and  accurate  information  as  to  accounts,  etc. 

In  the  distributing  and  sales  department  of  the  Utopia  will  he  cast- 
iron  niles  governing  the  employees,  whii  h  will  insure  prompt  and 
efficient  service  to  the  customers*  and  lo  this  department  the  legend 
'*  No  trouble  to  show  goods  '*  will  be  written  in  letters  of  shining  gold 
The  department  will  be  in  charge  of  a  competent  foreman  or  superin- 
tendent, who  wili   be  subordinate  to  the  office.     Meters  will  be  set 
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promptly,  the  same  da  v.  or  even  the  same  hour  as  ordered,  if  need 
be*     Stoves  and   ai  vill   be  promplly  set  when  ordered,  the 

caonections  will  be  r  -^^^^  ^w^d  the  customer  will  be   fully  in- 

fttnjrted  as  to  the  operation  ot  the  apparatus.  Meters  will  be  cheer- 
fully tesled  whenever  the  request  is  made,  or  when  questions  arise  as 
to  their  accuracy,  and  without  charge.  Complaints  of  ail  kinds,  no 
matter  now  seemingly  trivial,  will  receive  full  consideration  and 
prompt  attention ;  defects  will  be  remedied  or  removed  when  they 
exists  and  the  cause  fully  explained  to  the  customer.  Gas  leaks  of 
any  nature*  whether  in  company*^  mains  and  pipes  or  in  the  pt|jes  and 
fixtures  of  the  customer,  will  be  promptly  investigated  and  slopped 
without  charge.  Under  no  consideration  will  the  Utopia  allow  any 
of  its  employees  to  empty  or  sjjill  condensation  from  meters  or  drips 
either  in  the  public  street  or  alley*  or  around  any  private  jiremises. 
causing  dissatisfaction  and  disgust  to  a  customer  or  to  a  prospective 
one.  Poor  lights  and  unsatisfactory*  service  will  be  given  special  at- 
tention and  the  causes  removed.  If  the  service  pipes  or  meters  are 
too  small,  they  will  be  replaced  with  larger.  If  the  internal  piping  is 
at  fault  the  difficulty  will  be  fully  explained  and  a  remedy  suggested. 
If  a  fixture  is  stopped  up,  it  will  be  taken  down  and  cleaned.  If  the 
burners  are  poor,  good  burners  will  be  provided.  The  Utopia  will  be 
determined  to  satisfy  its  customers  and  make  them  feel  that  an  honest 
endeavor  is  being  made  to  give  them  the  best  there  is  to  be  had. 
Good,  ordinary  lava  tip  burners  are  inexpensive,  necessary  to  a  good 
light,  and  will,  of  course,  be  put  on  free.  When  a  customer,  as  they 
will  sometimes  do,  complains  of  the  size  of  his  gas  bill — -well,  gende- 
men.  that  is  a  point  upon  which  I  have  had  some  experience,  yet  I 
am  to-day  as  unable  to  offer  any  suggestions  as  when  1  entered  upon 
my  career,  and  the  Utopia's  method  of  dealing  with  this  class  of  com- 
plaints I  will  leave  to  your  imagination. 

At  the  Utopia's  office,  or  shop,  will  be  a  man  from  6  P.M.  to  6  a.m., 
competent  to  receive  and  record  complaints  uNtf  %ittenti  to  ihem  ;  in 
addition  to  this,  he  will  attend  fires  that  occur  on  the  line  of  the  com- 
pany's mains,  to  save  meters  and  property  and  prevent  waste  of  gas. 
The  company  will  be  anxious  to  accommodate  its  customers  night  or 
day^  and  its  aim  will  ever  be  to  keep  its  customers  satisfied-  This 
company  will  not  be  satisfied  to  maintain  an  office  with  the  service  I 
have  described  and  wait  for  customers  to  come  in;  it  will  send  out 
and  bring  trade  in;  it  will  have  an  advertising  department,  and  will 
conduct  an  educational  campaign ;  it  will  have  the  right  sort  of  litera- 
ture to  convince  people  that  its  gas  is  one  of  the  best  and  greatest 
things  on  earth.  This  literature  will  he  neatly  printed,  appropriately 
illustrated  and  readable.  The  pamphlet  issued  in  1892  by  the  Colum- 
bus (f^O  <^^as  Company,  is  an  admirable  example  of  ideal  gas  ad- 
vertising literature,  and  is  one  of  the  best  things  of  the  kind  I  have 
seen.     The   Houston  (Tex.)  Gas   Light  Company   recently  sent  its 
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customers  a  burner  cleaner,  with  a  neat  card  attached,  instructing 
customers  how  to  use  it,  and  the  card  serves  the  double  purj^jose  of 
advertising  the  company  and  saving  the  c leaner  from  being  lost.  The 
London  (Ontario)  Company  issued  a  pamphlet  in  1890,  descriptive 
of  gas  cooking  stoves,  which  was  original,  and  as  an  advertising  me- 
dium first  class.  The  Minneapolis  Company  issued  a  pamphlet  some- 
what similar  in  its  scope,  and  other  companies  have  done  the  same, 
presenting  the  advantages  of  gas  in  an  attractive  and  readable  form, 
and  telling  of  the  many  uses  to  which  it  can  be  put.  There  can 
hardly  be  too  much  of  this  sort  of  stufl.  and  the  Utopia  will  have  lots 
of  it.  In  this  bureau  of  publicity  will  be  a  competent  man.  whose 
duty  it  will  be  to  drum  up  trade:  he  will  solicit  orders  for  stoves  and 
other  apparatus,  will  visit  builders  of  new  houses  and  blocks  to  see 
that  provision  is  made  for  use  of  gas,  and  then  see  that  work  is  put  in 
properly;  for  the  company  will  have  rules  regulating  all  internal  gas 
piping  for  both  light  and  fuel  purposes,  ^tud  u*i II  enforce  ihtm.  He 
will  be  an  eloquent  man  and  of  agreeable  manners,  and  will  leave  a 
favorable  impression  upon  the  jjeojde  he  meets.  In  the  winter,  vvhen 
the  stove  business  is  quiet,  he  will  be  constantly  employed  visiting 
customers,  to  see  that  their  service  is  satisfactory,  and  either  rej»ort- 
ing  or  personally  remedying  defects  which  he  discovers,  but  which 
might  not  otherwise  come  to  the  company's  notice.  How  many  old 
iron  fishtail  burners  with  one  opening  completely  stopped,  and  giving 
practically  no  light  at  alL  do  you  suppose  a  man  woukl  find  in  a  town 
of  50,000  population  on  his  first  tour  around  in  the  fail?  What  a  gen- 
eral improvement  in  the  cnnrlition  of  the  gas  lighting  apparatus  wouid 
follow  his  work.  This  man,  on  his  visit,  will  make  practical  sug- 
gestions to  the  customers  in  the  direction  of  improvement  in  their 
service.  He  will  suggest  a  check  or  governor  burner  where  gas  is 
wasted  through  lack  of  them,  and  in  various  other  ways  will  show 
that  the  customer* s  interest  is  near  to  the  heart  of  the  company.  He 
will  lell  of  improved  appliances  and  hint  at  new  and  desirable  appa- 
ratus, and  will  always  assure  the  customer  that  he  or  she  will  be  a 
welcome  visitor  at  the  ofllce,  where  it  will  t)e  **  no  trouble  to  show 
goods.'' 

Even  though  the  Utoj^iia  may  not  carry  a  stock  of  stoves,  heaters, 
and  other  apparatus ^  it  wiil  be  fully  informed  as  to  the  stove  business 
done  in  the  town,  and  will  carry  a  full  line  of  samples  of  apparatus  in 
its  office,  and  will  be  able  to  refer  the  customer  to  a  reliable  dealer 
from  whom  to  buy.  The  Ctopia  will  certainly  carry  and  exhibit  a 
full  line  of  all  the  l>est  and  latest  improved  burners  and  gas-light  ap- 
paratus, together  with  the  necessary  glazed  and  experimental  meters, 
photometer,  etc.,  for  exhibiting  and  explaining  their  efhciency,  and  it 
will  probalily  have  the  stoves,  heaters  and  other  apparatus  as  well,  all 
of  which  it  will  be  prepared  to  deliver  and  place  ready  for  use.  The 
stove  and  apparatus  branch  of  the  business  will  be  conducted  on  a 
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liberal, broad-gauge  system — ^'satisfaction  guaranteed  or  no  sale." 
Goods  will  be  sold  on  contract  and  easy  payments  when  necessary. 
The  company  will  lose  nothing  on  its  sale  of  apparatus,  but  the  profit 
will  be  reduced  to  a  minimum.  The  Utopia  will  never  antagonize 
another  reputable  dealer  in  gas  appliances* 

Following  the  policy  I  have  outlined,  you  can  imagine  the  Utopia 
standing  well  in  the  community,  its  relations  to  its  customers  of  a 
most  friendly  nature,  and  its  business  steadily  increasing.  Its  only 
enemy  and  most  formidable  obstacle  will  be  ignorance,  and  the  com- 
pany, dependent  upon  its  si^,e.  will  feel  justified  in  spending  an 
amount  equal  to  from  2  to  lo  per  cent,  of  its  gross  expenses  each 
year  in  advertising  gas  and  educating  people  how  to  use  it  properly. 
I  venture  to  say  that  it  is  the  experience  of  you  all  that  more  com- 
plaints and  more  dissatisfaction  arise  from  ignorance  than  from  any 
other  source,  and  that  money  expended  in  education  is  well  and 
profitably  expended  and  will  \ield  a  rich  dividend.  Whether  or  not 
the  Utopia  will  be  a  success  from  a  dividend-paying  point  of  view,  I 
will  leave  for  you  to  determine.  The  capitalisation  will  be  reason- 
able. In  the  mechanical  department  all  the  best  appliances  and 
methods  will  be  found,  and  its  relations  to  the  public  will.  1  think  you 
will  admit,  be  cordial  and  all  that  can  be  desired.  The  company,  in 
effect,  will  be  doing  business  on  the  same  plan  as  the  grocer  and  the 
dry  goods  merchant.  Its  business  will  be  to  sell  gas,  and  its  motto 
will  be,  *•  No  irouble  to  show  goods."'  It  will  treat  its  customers  as 
the  mere  bant  treats  those  who  deal  with  him;  it  will  give  satisfa<*tirin 
or  know  the  reason  why.  and  no  trouble  or  expense  will  be  too  great 
to  remedy  defects  in  the  service  to  its  customers.  It  is  largely  to  the 
increased  consumption  that  we  must  look  in  the  future  for  meiins  to 
reduce  prices  on  our  product  and  increase  our  net  profit.  To  in- 
increase  consumption  the  company  must  first  use  every  possible  means 
to  furnish  a  high  grade  of  light,  and  then  educate  and  help  its  cus- 
tomers to  use  it  to  the  best  advantage.  Literature  and  solicitors  are 
good  advertising  mediums:  but.  after  all,  the  best,  most  profitable 
and  the  c  hcapest  ailvertisement  that  any  company  can  obtain  is  cus- 
tomers well  satisfied  with  what  they  get  and  well  pleased  with  the 
treatment  given  them, 

DISCUSSION. 

1  iiK  PREsrL>ENT — Yoli  have  listened  to  a  very  interesting  paper  on 
the  policy  adopted  and  in  practice  by  the  Grand  Rapids  (las  Com- 
pany. Please  give  it  a  full  criticism,  A  paper  of  this  character  should 
not  go  out  without  something  being  said  about  it. 

Mr.  SoMERViLLE — I  think  Mr.  \Valbridge  omitted  to  mention  that 
the  Utopia  Gas  Company  ought  to  have  a  man  with  four  hands  and  be 
capable  of  being  in  two  places  at  once,  as  otherwise  the  Utopia  office 
would  be  short  of  a  man  from  6  r.M.  to  b  a.m.,  and  they  could  not  re- 
ceive, record  and  attend  to  the  complaints,     I  do  not  see  very  well 
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how  a  man  can  attend  to  complaiots  and  still  be  at  the  office.  The 
idea,  of  course,  is  very  good;  but  I  think  that  the  Utopia  Company 
ought  to  he  under  the  Board  of  Commissioners^  so  that  while  doing  so 
well  by  the  consumer  some  other  company  would  not  come  in  and  turn 
the  Utopia  Company  out.  That  would  be  my  experience*  The  more 
we  do.  perhaps,  the  less  thanks  wc  get  fur  it. 

Mr.  Odiorne — I  would  ask  Mr.  Walbridge  what  he  does  when  a 
customer  says  that  his  bill  is  too  high  ;  that  he  has  not  used  the  amount 
of  gas  charged  for,  and  that  he  would  iike  a  new  meter.  Do  you  give 
him  a  new  meter? 

Mr»  Walbridge — V'es  ;  right  off — anything  that  he  wants. 

Mr.  Bl'tterworth — I  think  that  Mr.  Walbridge  answers  the  ques- 
tion exactly  right.     I  would  give  him  a  new  meter  and  satisfy  him. 

Mr,  ODioRNE — You  would  have  to  give  a  good  many  new  meters. 

Mr.  W.ALBRrDGE — I  would  give  him  two  if  he  wanted  them* 

Mr.  MrRrxHjK — Ordinarily,  one  meter  satisfies  them. 

Mr.  Walbridge — In  re[jly  to  what  Mr.  Somerville  said,  1  will  say 
we  have  an  arrangement  with  the  TeleiVhone  Company  by  which  any 
complaints  received  during  business  hours  are  made  a  note  of  in  the 
tele[jhone  office;  and  when  the  man  returns  to  the  office  he  gets  a 
memorandum  and  attends  to  it.  We  have  no  difficulty  in  promptly 
answering  complaints,  but  if  it  is  necessary  to  have  four  men  for  this 
work — or  w^hatever  number  it  is  necessary  to  have  to  attend  to  it  prop- 
erly and  promptly — have  them. 

Mk.  (iEo,  TKEAim  AV  Thompson — In  any  town  where  such  an  arrange- 
ment can  be  made  with  the  TeIe[thone  Fxrhange  the  comijlaints  could ^ 
no  doubt,  be  covered  by  the  Telejihone  C^ompany  ;  but  what  would  you 
do  if  a  complaint  came  to  the  office  in  person? 

Mr.  W  alhridge — Have  another  man,  if  necessary. 

Mr.  Thompson — If  the  man  is  on  duty  from  t2  o*c:locknoon,  until 
about  1  r  o'clock  at  night,  the  greater  part  of  the  complaints  wdtl  be 
received  during  that  time,  which  would  practically  leave  all  the  district 
covered  by  any  company  without  any  one  to  complain  to  at  the  office, 
unless  the  complaints  were  sufficient  to  reeiuire  the  services  of  another 
man  while  the  other  was  out. 

Mr.  Lansdf.n — I  believe  in  giving  [>rompt  attention  to  complaints. 
As  a  general  thing  gas  companies,  the  larger  they  get,  the  more  care- 
less they  are  about  individual  romplaints.  We  have  never  had  such 
weather  in  Washington  as  we  have  had  this  year;  and  we  found  it 
necessary  to  establish  a  telephone  service  until  9  o'clock.  The  result 
has  been  that  we  have  had  as  high  as  10  men  out  attending  to  com- 
plaints at  night.     My  idea  is  to  educate  the  consumer, 

Mr,  Boardman — It  seems  to  me  the  paper  read  by  Mr*  Walbridge 
is  excellent  as  a  suggestive  [»aper,  and  that  to  go  into  the  matter  of 
details  in  all  its  departments  is  hardly  fair  to  the  writer.  The  paper 
sets  forth  the  points  towards  whii  h  we  must  strive.     None  of  us  can 
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hope  absolutely  to  reach  them  z\U     The  idea  of  the  paper  is  that  in 
the  general  conduci  of  the  business  we  should  strive  to  make  it  ac- 
ceptable always  to  the  consumer,  strive  to  please  the  consumer  in 
every  reasonable  request  that  he  may  make,  and  to  educate  him  where 
he  does  nol  understand  all  the  troubles  that  are  coming  up  as  we  un- 
derstand them.     It  is,  as  he  says,  because  of  ignorance  that  a  great 4 
deal  of  the  dissatisfaction  expressed  by  our  consumers  arises.     With  I 
patient  explanation  from  an  intelligent  and  affable  otficial  a  great  deal  1 
of  trouble  between  the  consumer  and  the  company  can  be  done  awaf  I 
w4th.  and  a  disgruntled  consumer  changed  into  a  friend  to  the  gas  [ 
company.   It  is  for  that  general  plan  as  laid  out  in  his  sketch  of  I  loj>ia  | 
that  I  think  wc  are  indebted  very  largely  to  Mr.  Walbridge  for  prc^* 
senting  it  in  such  a  form ;  and  it  is  to  the  importance  of  strii  ing  to 
reach  this  perfection  that  he  outlines  in  his  imaginary  company  thai, 
we  wish  to  call  the  particular  attention  of  many  of  our  younger  gaff 
managers,     I  move  a  hearty  vote  of  thanks  to  Mr.  W  albridge  tor  the  ^ 
paper  which  he  has  so  kindly  given  us.     (Carried.) 

The  PRF-i>ir»ENT — We  will  next  listen  to  the  paper,  by  Mr,  O,  Ot 
Thwing  of  St.  Louis,  on 

GAS  AN.ALYSIS. 

In  Winkler's  **  Handbook  of  Technical  Gas  Analysis/'  the  auti 
makes  the  following  statement:  •*  In  order  to  arrive  at  results  whiclf 
satisfy  practical  recjuirements.  without  laying  claim  to  the  utmost  at- 
tainable degree  of  accuracy,  technical  gas  analysis  must  first  and  fore- 
most aim  at  working  by  the  simplest  possible  means  and  with  the  least 
|jossible  waste  of  time  ♦  •  ■  Analytical  results,  which  the  manager  of 
the  works  can  only  receive  from  the  chemist  after  the  lapse  of  days  or 
weeks,  are  in  most  cases  entirely  useless  to  him,  let  them  be  ever  so 
accurate/'  All  ■*  gas  men"  will  undoubtedly  endorse  the  distin- 
guished author's  statement,  and  will  also  agree  that  there  is  another 
qualification  which  might  be  made — that  of  cheapness.  In  the  hun- 
dreds of  small  works  scattered  over  the  country  there  are  superinten- 
dents to  whom  a  knowledge  of  the  constituents  of  their  gas,  especially 
the  impurities,  would  be  of  great  benefit,  but  who  do  not  feel  justified 
in  jmrc basing  an  expensive  outfit  fur  the  purfiose  of  analysis,  or  per- 
haps doulil  their  ability  to  use  one  if  they  possessed  it. 

It  is  the  object  of  this  paper  to  describe  an  instrument,  which*  in 
simplicity  antl  accuracy,  will  comjiare  favorably  with  any  apparatus 
designed  for  the  analysis  of  gas  by  absorption.  It  can  be  used  intel- 
ligently by  any  one  who  can  compute  percentage,  and  a  ten-dollar 
bill  will  cover  the  expense  of  a  laboratory  which  will  be  a  surprise  and 
delight  to  its  possessor. 

This  instrument  is  called  the  Cooper's  Tube  or  Eudiometer,  and 
was  first  made  for  and  used  by  Mr.  Lewis  Thompson  of  England*  It 
seems  not  to  have  met  with  much  favor  from  the  start,  and  very  little 
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mention  of  it  will  be  found  in  any  of  the  technical  books.  About  the 
year  i8S8  Mr«  B,  E,  Chollar,  then  of  Topeka,  Kansas,  realizing  the 
desirability  of  a  cheap  and  simple  means  of  gas  analysis,  and  believ- 
ing that  there  were  possibilities  in  the  Cooper's  tube  which  had  been 
overlooked,  designed  it  in  its  present  form.  Since  that  time  it  has 
been  in  almost  constant  use  in  works  under  his  management,  and  has 
niore  than  met  the  expectations  entertained  of  it  at  the  beginning. 

It  consists  ot  a  glass  lube,  enlarged  to  a  bulb  at  the  closed  end.  and 
bent  about  2^  inches  Jrom  the  open  end,  so  that  the  short  leg  forms 
an  angle  of  45-  with  the  tube.  Three  sizes,  called  respectively  10  per 
cent*,  25  per  cent,  and  50  per  cent,  tul>es,  will  be  found  suth<-ient 
for  gas  analysis.  The  10  per  cent,  tube  shown  here  is  22^  inches  in 
length,  and  its  vohime  to  the  1,000  mark  on  the  leg  is  200  cc.  This 
vohinie  is  divided  into  i.ooo  parts,  ol  which  100  parts,  or  10  per 
cent.,  is  contained  in  the  graduated  portion  of  the  leg*  This  is 
graduated  into  100  divisions,  beginning  at  900  near  the  bulb  and 
ending  at  1,000  near  the  bend.  Each  division,  therefore,  of  the  leg 
indicates  one  part  in  i.ooo.  or  one-tenth  of  one  per  cent,  of  the 
whole  volume.  The  25  per  cent,  tube  contains  one-quarter  and  the 
50  per  cent,  lube  one*half  of  the  entire  volume  in  the  graduated  leg; 
they  are  graduateti  respectively  into  two  and   five  parts  per  i.ooo. 

(Fig-  ■•) 

In  addition  to  the  eudiometers  there  will  be  required  a  few  glass 
beakers;  a  glass  cylinder  or  e([ualizer.  about  24  inches  high,  to  con- 
tain water  in  which  the  tubes  can  be  completely  submerged ;  a  rack  to 
bold  one  or  more  of  the  tubes  in  an  upright  position,  bulb  uppermost; 
a  stand  on  which  the  tube  can  be  int:lined  with  its  mouth  in  a  beaker 
of  water  to  allow  the  saturated  absorbents  to  run  out;  a  10  or  20  cc. 
pipette,  ami  some  flexible  rubber  tubing  about  f*^j-inch  bore.  The 
absorbents  should  be  as  follows: 

For  hydrogen  sulphide — a  solution  of  arsenic. 

For  carbonic  acid— a  solution  of  caustic  soda  or  potash. 

For  oxygen — a  solution  of  pyrogallate  of  potash. 

For  illuminants — a  solution  of  bromine. 

For  carbonic  oxide — a  solution  of  cuprous  chloride  in  HCl. 

The  Eo  per  cent,  tube  will  be  found  most  useful  in  estimating  the 
impurities  in  the  gas:  the  25  percent,  ran  be  used  to  ascertain  the 
amount  of  oxygen,  illuminants  and  carbon  monoxide :  while  the  5a 
per  t:ent,,  with  glass  stop  cock  at  end  uf  bulb,  may  be  used  as  a  gas 
burette  to  estimate  hydrogen  and  methane  by  combustion. 

In  st;irting  to  test  foul  gas  tor  impurities,  first  fill  a  beaker  and  the 
equali^^ing  cylinder  with  water  that  has  been  standing  in  the  room  long 
enough  to  acquire  the  temperature  of  the  surrounding  air.  This 
water  should  be  clear*  but  not  necessarily  distilled.  Take  a  -to  per 
cent,  tube  and  with  a  piece  of  nibber  tubing  make  a  connection  at 
any  convenient  point  on  the  foul  main.     If  the  connection  is  ma<le  to 
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nocoodensed  gas,  it  is  well  to  inteipo^  a  tube  filled  with  waste  or 
lome  fibrous  material  to  extract  the  tar,  which  would  dirty  the  eudio- 
meter. After  connecting  the  rubber  tube  allow  the  gas  to  blow 
through  it  tor  a  few  seconds,  and  then  push  it  into  the  eudiometer 
past  the  bend  and  up  into  the  bulb.  If  the  tubing  is  wet  this  can  be 
done  very  easily.  Allow  the  gas  to  blow  for  two  minutes,  or  until  it 
has  displaced  aJl  the  air.  and  then  slowly  withdraw  the  rubber  tubing 
(altowiDg  the  gas  to  blow  meanwhile )«  and  quickly  close  the  mouth 
of  the  eudiometer  with  the  thumb  or  a  rubber  stopper  as  the  tubing 
emerges.  Place  the  fool  of  the  tube  in  the  beaker  of  water,  aod 
allow  water  to  enter  and  seal  oft  the  gas  at  the  bend.  Immerse  the 
tube  in  the  equalizer  and  hold  it  in  place  beneath  the  water  by  means 
of  a  weighted  cover  until  all  contraction  or  expansion  has  c* 
which  will  usually  occur  in  a  minute  or  so.  Then  raise  up  the 
as  quickly  as  |:>ossible.  and  when  the  levels  of  the  water  inside  and  out- 
side of  the  tube  coincide,  read  the  volume  of  the  enrloscd  gas  as  mdi- 
cated  by  the  graduations  on  the  tube.  By  this  means  the  volume  is 
determined  at  a  constant  pressure  and  tcmfkcrature.  If  the  gas 
should  be  cooler  than  the  water  at  the  start*  it  will  probably  expand 
so  that  a  reading  cannot  be  taken.  In  that  case  take  tie  lube  out  ot 
the  equalizer  and  carefully  allow  enough  gas  to  escape  to  allow 
a  reading  to  be  made.     (Fig.  3.) 

.After  noting  the  volume  of  the  gas,  place  the  tube  in  the  rack  and 
with  the  pii>elte  draw  the  water  from  the  short  leg  (Fig-  4),  being 
careful  not  to  break  the  seal  at  the  bend,  which  would  allow  air  tu  en- 
ter and  mix  with  the  gas,  FLU  the  space  left  in  the  short  leg  with  the 
arsenic  solution,  close  the  mouth  of  the  tube  with  the  thumb  ur 
rubber  stopper,  being  careful  not  to  enclose  any  air  in  doing  so. 
allow  the  solution  to  run  into  the  bulb,  and  shake  thoroughly  to  bring 
the  solution  in  contact  with  the  enclosed  gas.  After  two  or  three 
minutes  shaking  run  the  liquid  to  the  bend  and  into  the  short  leg,  ex- 
pelling all  the  gas  back  into  the  long  leg  and  bulb.  Be  very  careful 
that  no  gas  remains  in  the  short  leg.  Immerse  the  mouth  of  the  tube 
in  the  beaker  of  water  and  remove  the  thumb  or  stopper.  The  gas 
will  contract  and  more  or  less  water ♦  according  to  the  amount  oi 
H-/S  there  was  in  the  gas,  will  rush  into  the  tube,  I  Ay  the  tube  on 
the  stand,  with  its  mouth  sealed  in  the  beaker  of  water,  in  such  a  po- 
sition that  the  solution  by  its  greater  gravity  will  run  out  and  clean 
water  take  its  plare  (Fig,  2).  When  this  has  been  accomplished 
immerse  the  tube  in  the  equalizer,  and  when  the  gas  has  ceased 
to  expand  or  contract,  read  the  indicated  volume  as  before.  The 
difference  between  the  first  and  second  readings  indicates  the  propor- 
tion by  volume  of  HS  there  was  in  the  foul  gas. 

Take  the  tube  with  the  gas  remaining  in  it,  which  is  now  free  from 
H2S,  and  repeat  the  preceding  operation,  only  using  the  caustic  pot- 
ash or  soda  solution  in  place  of  the  arsenic.  The  difference  between 
the  second  and  third  readings  indicates  the  i>roportion  of  COj 
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Si;ji|'t)Nf  ihf  ivsiill>  lo  have  l>eon  as  follows: 

['ir>t  R-adiiiLi    -orii^inal  voliinu' 1.003 

Si-iond   rcadin.ii — alter  AsJ  ).. 984 

riiinl    nailiim — alU-r  K( )!! 972 

Wv  iln.M\i'»n-  h.ui-  lo'iml  in  tlu*  original  1.003  |)arts  of  gas.  19  parts 
i»i  ll.S  ant!  ij  p.nis  ni  ('()..  w  hi*  h  is  fijiiivalcnt  to  1.9  jier  cent.  M..S 
ami  1.2  }-cr  •  <  ni.  ('(  )...  Ii  iho  oju-rator  >houM  prefer  to  comjMitc  ihc 
I'ln  t'Ht.ur  ii  \\«.'.:lil  L:i\<.-  1  .S1J4  per  <  ent.  IIjS  and  1. 196  per  cent.  ('Hj. 
\\hi«  h  is». i'k-^  \«r\  >•  irniitu   and  annmnls  l(»  n»»thing. 

The  <!it'.'nnin.iii«»n  ot    in^pnriiies  in  the  i^as.  as  given  above,  will  be 
nt  the  inM^i  pr.u  ti.  il  \.ilne  and  interest  to  the  gas  manager,  but  if  he 
wi<hrs  In  ,l;i\('  di'i-er  inl«»  it>  niNsierii'N.  let  him  take  the  pro|)er  en- 
di«»ir.eler  an«l  r\ir.i«  I  ihi*  t«»ll«»wing  ronstituents  in  the  order  given: 
isi.   "siijj.lj-ii-,.',.,!  ii\drogen. 
jij.    c  '.'.r'."»iii(    .1.  \i\. 

vl.  l''.i:i:l::.r!l-.  1»\  'M-Muine  s,)l-iiit»n.  This  absorbent  should  be 
*•!'.. rN.:i  .\;'.:i  liic  ^  i««  \^^\■  ijuni  5  to  S  minutes.  An  expansion  will 
;■!"'•. i'':\  .'<«  I-  .i;:-:  i!ii>  ■•prr.uj.in.  <  a'lsed  by  !>n)mine  fumes  libera- 
lid  ,r  {':\'.-  ;  1'  •.  i  'i.N.-  ,  ,\}-  In'  ab"»nrbed  by  treating  fhe  gas  with  the 
I  .•:..-■:-■:■.; ■.••".  »:.  ;  r.i-  f-nnni'ie  s.)hiiion  ha^  been  removed.  The 
It  .11':  :i-.,  :.!'.^'.  •".■..!  !•••  t..ivi-.  ••.ntil  this  js  tl«»ne. 

li'r..  'K\_:.-,.  !\  {111  .:f-s  .,i  j.\ni^allate  of  |u)tash.  Twt^  or  three 
!i::;'r'.'-s  -.•,..'-.;i-..  \\\'',  ^':tti.  r  i.»i  lliis  oj.er.ilion. 

=  1:1.   < "..  ■  "•   !   .  '-x  .•;:!•.. -iH  tiil.iride  solutiim.     This  will   re- 

•.  ••■•    <  •  •    I-    !    •    .•■  -  ^''-.i'-x  •  ,.  .  -"i  t\.ii  then  nt>t  all  i)f  the  ('(.)  will 

.  ■  -    •'    •:.       i  >    1'.  ;•:«:<"(  )   !'\  •  !ipr«>us  ehloride   is  purelv 

•  .'••    :  .•    •    '       ••■  •  :•■<  ".       \"    ••:!    ;  i-it  «  ent.  ^n   the  CO  will  re- 

:••■•<":.•.  ■  ■;   ■■    :•   :•      •'   .-.r.l    iruiii  ate«l    by  eontraetion. 

1  :i   -     ■    •  \>  -   -  1    A-    :         :    .»■•.:.    ( "(  ).  the  corrected  amount 

N-     "  :     .    .'  ".      '•-:•'.:•  •-.   ::i!- I  .iia-^li  st)liition  again  after 

:■■  -        «  :  ••..■  \  .;•.''•;  .:;»    .:i  i«|  ga^  which   may  have 

■'.=■'.      ;         •  ■       :  ..'   •    •  .  -';      ■;•  lin^   j»uriM>se.  be  i*areftil  U) 

•:''•   •"  •       'I  "!  ti^' I'.ibe  bef»)re  introducing 

■    '    .     •  '.'('....    -tlt.^iMl  from  itN  absi)rbenl. 

i"    '     ■     •  -  ■    '^  ■      -■.•.:•'•        .'li.imeters  and   beaker^ 

•'.  •    '    '         ■•  :  \-:>.       The  water   in   the 

•••-•«  ire  is  taken  to  thor- 

*"'•'•  i!i!iiursing  them. 

■  -     :    ■  \iln»gen  an<i  meth- 

■   ~  -'  i  •:■:■! ,.':•..!!  apparatus    an*! 

•■•■•'.'••■  ■....••:>..'  •.••■;•.'..:!. jm.      It  cannot  be 

.••'■'        '  !  '     '      ■    •    ■'•*  ■-•'•  -     '^  •■."   1:  ■   :..::.:!;'•  \\u!i  other  a|>j»a- 

•  •    ^  A  •■•...:  ■,   -         •••.\. •:-.!>    ;..!'}■•■•.    .:..  .'i:.;  i;-!ied  with  this  one. 
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APPENDIX. 

1.  Beakers  and  Pipettes. — Griffin's  lipped  beakers  No.  5  or  6, 
holding  ^  pint  to  22  ounces,  will  be  found  most  satisfactory  with  this 
apparatus.  Ordinary  volume  pipettes  of  10  to  20  c.c.  capacity  will 
answer  all  purposes.  A  small  cork  can  be  bored  and  slipped  over 
the  end  to  prevent  the  pipette  from  entering  the  leg  of  tube  too  far. 

2.  Solutions. — It  is  well  to  buy  chemically  pure  reagents,  as  the 
difference  in  cost  is  trifling,  and  enough  for  an  extended  series  of 
experiments  can  be  bought  for  two  or  three  dollars. 

To  make  the  arsenic  solution,  put  about  a  teaspoonful  of  arsenic  in 
a  pint  of  distilled  water  and  keep  it  near  the  boiling  point  for  an  hour 
or  so.  Arsenic  is  almost  insoluble  in  cold  water,  but  by  this  means 
a  strong  clear  solution  can  be  obtained. 

Caustic  potash  or  caustic  soda  is  obtained  fused  in  sticks,  and  a 
moderately  strong  solution  can  be  used,  as  experience  suggests.  The 
writer  prefers  to  cut  off  a  small  piece  as  large  as  a  pea  from  the  end 
of  the  stick  and  allow  it  to  dissolve  in  the  tube. 

Pyrogallic  acid  is  in  the  form  of  a  white  powder,  which  is  extremely 
soluble  in  water.  Only  a  little  of  this  should  be  made  up  at  a  time. 
Dissolve  a  teaspoonful  in  a  six-ounce  bottle  of  distilled  water,  and  it 
will  suffice  for  many  experiments.  Add  the  KOH  to  the  solution 
after  it  has  been  j)Oured  into  the  eudiometer. 

Bromine  should  be  diluted  with  several  times  its  volume  of  water. 
Great  care  should  be  taken  not  to  inhale  any  of  its  fumes. 

To  make  the  cuprous  chloride  solution,  dissolve  an  excess  of  the 
white  monochloride  of  copper  in  hydrochloric  acid.  The  excess 
will  sink  to  the  bottom  of  the  bottle.  A  few  pieces  of  metallic  copper 
should  also  be  added  to  the  solution. 

DISCUSSION. 

The  President — You  have  heard  a  paper  showing  us  how  every 
man  can  be  his  own  chemist.  Mr.  Thwing  will  now,  as  far  as  he  is 
able,  perform  a  few  experiments.  These  jars  are  all  filled  with  coal 
gas — it  is  St.  Ix)uis  gas,  and  I  hope  Mr.  Thwing  will  not  find  it  too 
bad. 

Mr.  Thwing — This  is  unpurified  gas — taken  from  before  the  washer. 
While  on  this  subject  I  will  say  that  any  of  you  who  have  a  Standard 
scrubber,  or  any  means  of  saving  ammoniacal  liquor,  you  will  find 
that  the  ammoniacal  liquor  will  take  out  about  30  per  cent,  of  sul- 
phureted  hydrogen  from  the  gas.  That  is,  you  will  find  more  sulphur- 
eted  hydrogen  before  your  scrubber  than  you  will  after  it ;  or,  in  other 
words,  the  ammonia  liquor  acts  in  taking  out  sulphureted  hydrogen 
from  the  gas.  The  first  step  in  this  analysis  is  to  uncork  the  tube 
under  water,  which  must  be  done  in  order  to  prevent  any  gas  from 
escaping. 

Mr.  D.  McDonald — I  would  like  to  ask  where  that  whole  outfit 
can  be  bought? 
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Mk.  Tiiwixd — Mr.  Kmil  (irciner  of  William  Street,  New  York,  fur- 
nishes these  tubes  to  us.  They  are  made  to  order,  and  he  is  the 
only  person  in  the  I'nited  States  that  I  know  of  who  can  furnish  them. 
The  water  has  now  sealed  off  the  gas.  There  is  nothing  but  gas  in 
that  tube  now.  Now  it  is  placed  in  the  etjualizing  chamber  in  order 
to  e(jualize  the  lemjK'rature.  The  water  of  course,  during  several 
experiments,  will  not  change  its  temj)erature  at  all,  especially  if  it  has 
been  kept  in  the  room  for  some  time  before.  The  water  shotdd  be  as 
near  the  temperature  of  the  room  as  possible,  and  it  should  be 
allowed  to  stand  in  the  jar  for  some  time  before  the  experiments  are 
made.  A  ])art  of  this  water  is  warmer  and  a  j)art  is  colder  than  the 
air.  Now  that  the  gas  has  come  to  a  standstill,  I  remove  it.  That 
reads  999.  There  are.  therefore.  999  volumes  of  gas,  or  the  gas  in 
the  tube  is  divided  into  999  ])arts.  If  you  will  refer  to  the  paper  you 
will  see  there  should  be  a  rack  whereon  to  set  the  tube,  in  order  to 
introduce  the  ])ij)ette.  This  is  the  arsenic  solution,  or  arsenious  acid. 
It  is  common  connnercial  arsenic.  This  pi|)ette  is  used  for  extracting 
the  liquid  from  the  short  leg.  That  cork  is  placed  there  so  that  the 
end  of  the  ])i|)ette  will  not  reach  below  the  bend,  and  not  allow  the 
air  to  enter  into  the  long  leg  and  bulb.  Now  the  arsenic  solution  has 
been  |)laced  in  the  sh(jrt  leg.  I  have  corked  it  up  under  water  so  as 
to  allow  no  air  to  enter.  Now  it  will  run  down  into  the  bulb.  That 
purifies  the  gas  the  same  as  an  oxide  purifier  does;  that  is.  it  tikes 
out  the  sulphureted  hydrogen.  Anyone  who  experiments  with  this 
apparatus  will  notice  that  if  the  gas  is  taken  before  the  ammonia  is  ex- 
tracted it  will  not  stain  the  solution  at  all,  it  will  be  reasonably  clear; 
but  if  it  is  taken  after  the  ammonia  is  taken  out,  then-  the  solution  in 
the  bulb  will  turn  (piite  yellow.  Now  the  water  level  should  rise  in 
the  tube  when  the  cork  is  taken  out.  \'ou  notice  that  it  does  rise  to 
an  a])preciable  extent.  There  should  be  a  stand  here  to  rest  the 
eudiometer  on.  so  that  the  solution  will  run  out.  Vou  will  see  that 
the  greater  specific  gravity  of  the  arsenic  solution  caused  it  to  run  out 
of  tiie  tube  and  the  clean  water  takes  its  ])lace.  The  solution  should 
be  allowed  to  run  a  little  longer,  but  as  the  time  is  short  we  will  let  it 
go  at  that.  Now  the  tube  is  phu  ed  in  the  e([ualizing  chamber  again 
so  as  to  cause  the  tem])erature  of  the  gas  in  the  eudiometer  to  corre- 
spond with  that  of  the  original  reading.  The  present  reading  is  9S7; 
the  former  reading  was  999.  This  makes  1.2  percent,  of  sulphureted 
hydrogen  in  the  gas.  The  next  step  is  to  take  out  the  carbonic  acid 
with  caustic  potash  or  caustic  soda.  This  is  caustic  potash  that  I 
ha\e  here.  The  amount  of  ammonia  in  the  gas  is  so  small  that, 
although  it  could  be  «leti'nHined  by  using  sulphuric  acid,  it  would  not 
amount  to  much — volumetri<ally  it  would  be  very  small.  This  caustic 
had  better  ])e  hau(lle<l  with  l(»nns.  as  it  has  a  destructive  effect  on  the 
skin.  It  can  be  handled  several  times.  ])ul  in  the  end  it  will  cause 
tr(juble.      It  dissolves  in  water  very  cjuickly  and  takes  out  the  carbonic 
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acid  in  the  gas.  Now  the  piece  of  caustic  potash  that  I  placed  in 
there  has  completely  dissolved.  Its  action  on  carbonic  acid  is  very 
quick,  and  by  the  time  it  has  dissolved  it  has  taken  up  all  the  car- 
bonic acid  in  the  gas. 

Mr.  L\nsden — What  is  the  reaction? 

Mr.  THwiNfi — It  forms  carbonate  of  potash.  Now  you  will  see 
that  the  heavier  liquid  is  running  out  of  the  bottom,  and  lighter  liquid 
is  taking  its  place  in  the  tube.  After  each  operation  the  gas  must  be 
equalized,  of  course,  in  pressure  and  temperature.  The  reading  of 
the  leg  this  time  is  977,  showing  i  per  cent,  of  carbonic  acid.  I 
think  that  these  percentages  obtained  to-day  are  a  little  less  than 
they  should  be.  The  gas  was  simply  taken  into  tubes  and  stopped 
with  rubber  stoppers,  and  1  have  found  by  experiment  that  this  sys- 
tem of  sealing  will  not  conhne  the  gas  altogether.  1'hat  is,  if  you  in- 
close a  sample  of  foul  gas  in  a  tube  sealed  with  a  rubber  stopper, 
leaving  it  so  remain  for  several  days,  you  will  find  its  percentages  of 
impurities  will  be  much  smaller  than  if  you  anaiyice  it  directly.  In 
order  to  keep  a  sample  for  some  time  you  should  seal  the  mouth  of 
the  tube  thoroughly.  I  think  that  rubber  absorbs  some  of  the  impuri- 
ties. The  next  stej)  will  be  to  take  out  some  of  the  illuminants  by 
means  of  a  solution  of  bromine*  I  have  not  filled  any  of  the  smaller 
percentage  tubes  with  gas.  and  so  I  will  have  to  go  as  tar  with  the  10 
per  cent,  tube  as  I  can.  Vou  will  notice  how  the  bromine  fumes  fill 
the  tube.  The  water  has  absorbed  nearly  all  the  bromine  in  this 
case,  as  the  water  was  a  little  alkaline.  The  reading,  after  using  the 
])romine  solution,  is  933.  That  taken  from  977  leaves  4.4  per  cent,  of 
illuminants.  After  the  bromine  solution  the  pyrogallate  of  potash  solu- 
tion should  be  used.  I  will  ski])  that*  After  the  pyrogallic  acid  solu- 
tion for  testing  for  ovidc  is  used,  the  cuprous  chloride  solution  should 
be  used  in  testing  for  carbonic  oxjcle.  That  will  extract  the  carbonic 
oxide  from  the  gas.  This  must  now  be  shaken  up  for  a  considerable 
time  in  order  to  absorb  as  much  as  possible  of  carbonic  oxide.  I  think 
that  will  be  sufficient  to  show  the  action  of  the  cuprous  chloride 
solution  in  testing  for  carbonic  oxide.  Of  course,  it  has  now  to  be 
equalized  and  read  again.  In  this  connection,  I  wish  to  draw  special 
attention  to  the  fact  that  the  absorjjtion  of  carbonic  oxide  by  the  cu- 
prous chloride  solution  is  purely  mechanical,  and  not  at  all  chemical. 
In  using  the  potash  solution  alter  the  cuprous  chloride  solution  be 
careful  to  let  the  lube  stand  long  enough  to  allow  all  the  cuprous 
chloride  solution  to  run  out  before  inserting  the  potash.  It  has  been 
suggested  that  I  should  show  you  how  to  allow  some  of  the  gas  to  es- 
cape when  the  reading  is  too  far  down  the  tube ;  that  is*  if  the  gas  is 
cooler  than  the  water  in  which  you  immerse  it  to  equalize  the  temper* 
ature^  it  will  expand,  and  occasionally  it  will  come  clear  down  to  the 
bend.  Then,  of  course,  you  cannot  read  the  volume  of  the  gas  at  all. 
Suppose  it  was  in  that  position ;  place  it  in   the  beaker,  place  the 
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V.  jad  allaw  a  little  of  the  gas  to  run  into  the 

t  dvvn  in  the  beaker  and  remove  the  thumb 

00^^  gas  to  escape  to  enable  you  to  make 

m%  fe^  vithout  allowing  any  air  to  mix  with  it. 

■dSbodoi  testing  the  air  for  oxygen.    In  washing 

ma  kire  a  connection  with  the  hydrant,  or  with 

MmaM  rubber  tube  into  the  eudiometer  and  allow 

■i  w^sh  it  out  thoroughly.   If  you  have  no  water 

r  a  bicker,  pour  water,  holding  it  in  position  so 

i  «itfvii  the  short  leg  and  then  down  the  long  leg 

tB  oav  supposed  to  be  filled  with  air.  Twenty- 

le  enclosed  is  in  the  leg  of  the  tube.     This 

^9^lit  acid*   This  is  the  pyrogallic  acid  as  it  can  be 

.^i^i^  %  vhne  powder.    Vou  ran  absorb  a  large  quan- 

^jj  ^Bioalot  water.  The  reading  on  this  25  percent. 

^^0iii»putin  the  pyrogallic  acid   first  and  the 

-     y^icamt  if  the  two  together  are  allowed  to  unite 

..^  trom  the  air*     This  is  caustic  potash  that 

.^.^  ^  ^  ^:3  t^  soltition  of  pyrogallic  acid*      Vou  nonce 

^ig^^  a^rr  dtrk  color  as  soon  as  it  combines  with  the 

„^  ^^ri^^cB  m  Skit  with  these  absorbents  1  have  always 

;9BL   I  Wic%c  that  the  books  give  20.7  or  thereabouts. 

^4^«tfted  of  uking  oxygen  out  of  any  gas  sufficiently 

^laim     Tv^  nmrsh  gas  be  determined  in  that  simple 

^^tfUBliniog  marsh  gas  is  quite  a  complex  process. 

,  .^  ^MTBTil  to  carbonic  acid,  which  is  absorbed  by 

mm  Mf^^  *'^th  oxalic  acid.     The  method  of  deter- 

*  S»  tATO  it  over  oxide  of  copper  in  a  porcelain 

,,^b<trt  At  «U.     That  is  the  pur[)0se  for  which  this 

^  ^^i^AgfivfS  Stopper  was  designed.    The  gas  can  be 

^  <Si5^  through  a  porcelain  tube  and  then  burned  over 

^  joi!  absorbed  further  on. 

u  v*m»  «|>f>roximately  get  it  by  explosion? 

^  ts  alK>ut  the  same  thing.   If  extreme  accuracy 

w\c  of  ga-j  it  would  be  well  to  fill  the  eudio- 

/  found  that  for  ordinary  gas  analysis  it  is 

,  uir  with  the  gas  as  it  is  to  fill  the  tube  with 

1  6il  the  tube  with  water  to  the  top,  and  then 

1-'   water  will   remain   in   the  tube,  and  then 

;iL)n  to  any  gas  sujiply.and  by  running  the 

into  the  Imlh,  you  can  displace  the  water 

sure    that   there  is  no  air  in  it.      I  made 

inner  and  found  that  the  results  coincide^ 

^>ithgas  or  displace  air  with  gas.     The 
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way  of  filling  the  tube  is  to  make  your  connection,  o(  course,  to  any 
part  of  the  works  you  wish  to  get  the  gas  from ;  insert  the  rubber  tube 
in  the  eudiometer  and  let  it  run  up  in  the  bulb,  and  allow  the  gas  to 
flow  for  a  few  moments,  and  then,  when  you  are  satisfied  that  the  gas 
is  displaced  here,  slowly  withdraw  the  tube.  It  is  well  to  watch  the 
mouth  of  the  tube  to  see  that  the  gas  is  flowing,  because  sometimes 
there  will  be  a  kink  or  a  stoppage  in  the  tube  which  will  prevent  the 
gas  from  flowing*  So  you  need  to  watch  it  closely.  Then,  by  slovvly 
withdrawing  the  tube  in  this  manner,  you  can  be  satisfied  that  the  gas 
has  displaced  all  the  air  in  the  eudiometer.  When  the  tube  is  ready 
to  be  withdrawn  I  dimply  ptill  it  out  in  this  way.  It  can  be  closed  by 
simply  holding  the  thuuib  there,  and  as  the  rubber  tube  comes  out  slip 
the  thumb  over  the  opening. 

The  PriuSident— If  any  member  wishes  to  ask  Mr.  Thwing  any 
([uestions  there  is  now  an  opportunity, 

Mr.  \Voor>WARn — How  long  does  it  take  in  practice  to  make  that 
analysis  by  making  those  five  absorptions? 

Mr.  Tnwixr; — ^It  would  probably  take  three-quarters  of  an  hour  to 
go  through  the  whole  thing.  And,  by  the  way,  I  will  say  that  in  test* 
ing  gas  it  is  a  very  nice  way  to  take  three  tubes  and  fill  them  all  at 
about  the  same  lime.  Then  you  can  have  one  tube  equalizing,  an- 
other tube  emptying  into  the  breaker,  and  in  the  remaining  one  you 
can  be  shaking  the  absorbent.  In  that  way  you  can  have  three  oper- 
ations following  one  another,  and  thus  you  make  three  analyses  in  al- 
most the  same  time  required  to  make  one. 

Mr,  Brfj>f.l — I  would  like  to  make  a  few  suggestions  about  how  to 
prepare  the  solutions.  Also  about  the  water  used  in  the  breaker  and 
in  the  equalizer.  I  think  it  would  be  a  good  plan  to  use  jHirified  gas 
and  saturate  the  water  completely  with  the  gas.  so  as  to  absorb  all  the 
illiminants  that  the  water  will  absorb  at  any  time.  Then  make  your 
potash  solution  as  strong  as  possible  (say, about  1.26  specific  gravity), 
and  you  will  have  no  danger  of  absorbing  the  ilium inants  with  the 
water.  That  is  to  say,  make  all  the  solutions  out  of  distilled  water 
that  is  completely  saturated  with  gas. 

Mr.  Thwixc: — I  would  say  in  that  connection  that  the  absoqjtion 
of  ilium  inants  l>y  water  would  be  very  small  anyway.  In  fact,  any 
gas  analysis  in  which  water  is  used  as  the  sealing  fluid,  and  in  which 
rftolutions  are  used  in  this  way,  cannot  be  alisolutely  correct.  The  only 
Way  in  which  they  can  be  made  1  orrect  is  by  using  the  bunsen  tube 
and  a  mercury  seal.  You  cannot  expect  to  be  absolutely  correct  with 
this  plan. 

.Mr.  Brepel — That  would  be  so  for  water  gas.  Coal  gas,  not  con- 
taining so  many  illuminants^  the  illuminants  are  not  so  readily  ab- 
sorbed by  water  lis  are  the  illuminants  of  water  gas.  Therefore,  in 
water  gas  it  is  practically  absolutely  necessary  to  saturate  the  water  in 
the  beaker  and  etjualizer,  and  of  your  solution,  with  purified  gas. 
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That  can  be  very  easily  dune,  and  without  much  trouble.  Another 
thing.  The  tnonochloride  solution,  as  we  all  know,  is  very  difficult: 
to  get  pure.  It  will  decompose  into  chloride  very  rapidly  and  be 
come  greenish.  1  have  found  that  if  I  bail  this  with  metallic  coppe* 
for  any  length  of  time,  say  for  three  or  four  hours,  and  then  close  ilil 
hermetically r  the  solution  will  keep  for  a  long  time  and  be  absolutely 
clear:  and  then  the  absorption  is  about  three  times  as  fast,  and  is  a^ 
great  deal  more  accurate. 

Mr.  Thwisg^ — I  have  used  a  solution  that  has  been  kept  for  three 
years  that  had  a  bttle  metallic  copper  in  it,  but  the  solution  showed 
no  sign  of  greenish  tinge* 

Mr.  Bkedel — Did  you  boil  it? 

Mk.  Thwint, — No:  the  solution  was  not  boiled  at  all. 

Mr.  Bredel^I  found  that  if  1  did  not  boil  the  solution  it  w^ould 
take  three  times  as  long  to  absorb  it. 

Mr.  Thwing — ^The  absorption  by  the  cuprous  chloride  solution  is 
simply  mechanical.  It  relieves  the  tension  of  the  carbon  monoxide. 
You  cannot  thoroughly  clear  it  from  the  gas  by  the  cuprous  chloride 
solution. 

Mr.  Bre[)Ei. — I  found  that  in  a  gas  containing  from  20  to  30  per  cent, 
of  carbonic  oxide  it  would  all  be  absorbed  by  changing  the  gas  15 
20  times ;  but  with  another  part  of  the  solution  it  would  take  50  or  6a 
times.     That  is  the  difference. 

Mr.  Thwing — I  have  never  had  that  experience.  In  most  tesU 
the  same  solution  is  used  successively  for  condensing  or  absorbing 
the  constituents  of  gas,  but  in  this  case  a  fresh  solution  is  put  in  in 
every  case,  and  a  fresh  solution  acts  much  more  quickly  than  a  solu- 
tion which  has  been  in  use  for  some  time.  In  the  Hempel  apparalu«i 
the  solution  is  used  over  and  over  again,  and  if  you  put  clean  gas  in 
a  Henipel  apparatus,  which  has  been  used  for  taking  out  carbonic 
oxide,  you  will  find  carbonic  oxide  in  the  gas  even  when  there  was 
none  there  before.  I  may  say  that  in  making  the  test  we  use  a  very 
large  excess  of  cuprous  chloride. 

The  Preshjent — What  these  gentlemen  have  been  talking  about 
we  practical  gas  men  will  very  seldom  have  anything  to  do  with,  antf 
these  tests  may  seem  to  some  of  us  diflicult  and  mysterious*  Gas  raen^ 
want  to  test  for  carbonic  acid  frequently,  but  they  w-il!  not  need  to 
make  these  other  determinations  perhaps  oftener  than  once  in  three 
or  four  years.  Most  of  these  analyses  (an  be  made  in  10  or  15  min* 
utes.     Are  there  any  further  rt-niarks? 

Mr.  jENKiNb — I  think  that  this  has  been  a  very  interesting  paper* 
The  subject  has  l>een  so  treated  that  we,  especially  in  small  works, 
have  had  matters  brought  to  us  now  that  we  have  never  been  able  to 
handle  satisfactorily  before.  I  move  a  hearty  vote  of  thanks  to  Mr. 
Thwing  for  his  paper,  and  for  his  experiments.     (Carried.) 

The  Pkesuieni^ — ^Next  in  order  will  be  the  reading  of  a  paper,  by 
Mr.  I,  R.  Smedberg,  of  Chicago,  entitled 


229 


I 


« 


WOOD  c;as  during  the  war. 

During  the  year  1S54  a  German  named  Breisach  submitted  a  wood 
apparatus  to  the  consideration  of  the  trustees  of  the  Philadelphia 
Gas  VVorks,  by  whose  authority  it  was  put  in  operation  and  kept  at 
work  for  a  sufficient  time  to  ascertain  that  il  was  capable  of  yielding  a 
very  good  product  from  difterent  varieties  of  wood,  but  was  subject 
to  certain  derangements  of  parts,  which  it  was  desirable  to  avoid,  if 
possible,  Cresson*s  cellular  retort  was  accordingly  devised,  in  which 
the  gas  generated  in  a  Q  -shaped  chamber,  traversed  several  longitu- 
dinal passages  under  its  flat  bottom  before  reaching  the  stand-pipe. 
It  was  stated,  as  matter  of  official  record,  "^^  that  by  the  use  of  this 
improved  appliance  one  cord  of  ordinary  firewood  of  any  of  the  com- 
mercial varieties  yielded  nearly  twice  the  volume  of  gas  obtained 
from  a  ton  of  the  best  Pittsburgh  coal,  the  candle  power  being  the 
same  in  either  case.'' 

The  following  values  were  obtained,  vi/: 

One  cord  of  ordinary  pine^  equal  to  Soo  lbs.  sperm. 
One  cord  of  oak  or  maple,  equal  to  900  lbs.  spero). 
One  cord  carefully  dried  and  split^  equal  to  1,300  lbs.  sperm. 

The  illuminating  power  was  about  25  candles  for  4A  feet  consump- 
tion, or  say  5  J  candles  for  each  foot  per  hour. 

The  report  for  1856  confirmed  the  previous  statements  as  to  the 
quantity  and  quality  of  gas  obtained  from  wood. 

The  cost  of  making  wood  gas  was  slated  as  somewhat  lower  than 
that  from  coal,  but  the  difference  was  not  sufficient  to  justify  the 
abandonment  of  the  latter. 

At  the  close  of  the  year  1857,  30,000,000  cubic  feet  of  wood  gas 

all  had  been  made,  the  quantity  of  wood  carbonized  during  that 

ar  alone  being  1,717  cords.     After  this  lengthened  experience  in 

le  use  of  the  cellular  retort,  it  was  no  longer  considered  an  experi- 
ment: the  profits  arising  from  it  were  stated  to  have  more  than  repaid 
its  cost  twice  over^  and  the  important  cnmmercial  atlvarjtages  (in  af- 
fecting coal  contracts)  contingent  upon  its  possession  were  consid- 
ered such  as  to  make  its  coiuinuancc  a  measure  of  wise  policy. 

In  spite  of  these  favorable  statements,  which  are  quoted  almost 
verbatim  from  the  official  reports,  the  wood  gas  manufacture  ob- 
tained no  permanent  foothold  in  Philadelphia*  or  any  of  our  middle 
or  northern  States, 

Previous  to  1861,  these  chambered  retorts  had  been  introduced 
in  some  of  the  southern  cities,  though  the  German  practice  tended  to 
the  use  of  large  O  retorts,  such  as  were  adopted  in  Savannah.  We 
charged  t,ooo  pounds  of  wood  per  day  per  retort,  employing  i^  hour 
charges,  the  yield  |)er  pound  carbonized  being  10  cubic  feet  of  iS  to 
20  candle  gas,  using  iron  retorts,  as  a  matter  of  course. 

One  of  the  greatest  difficulties  connected  with  the  necessary  change 
from  coal  gas  to  wood  gas  was  that  of  labor  to  cut  the  wood.     All 
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lal)or  was  rigidly  controlled  by  the  military  authorities,  and  it  was 
only  after  great  trouble  that  a  detnil  of  fifty  negroes  and  a  white  man- 
ager was  obtained.  Similar  trouble  occurred  in  securing  railroad 
transjiortation,  but  this  also  was  finally  provided,  and  the  supply  of 
material  thereafter  was  regular  and  certain.  How  difterent  the  south- 
ern light  wood  was  from  the  pines,  oaks  or  maples  of  the  north  will 
presently  appear 

It  was  a  common  practice  with  southern  planters  to  girdle  the  pine 
trees  as  the  readiest  means  of  securing  the  cultivation  of  their  estates. 

The  leaves  and  branches  sodii  fell  oli,  and  an  almost  immediaie  re- 
turn was  derived  from  the  soil  without  the  delay  and  expense  of  felb 
ing  and  burning  the  forest  growth;  for  in  many  cases  the  naked 
trunks  -itoud  for  many  years,  the  sap  drying  out.  the  outer  fiber  rot- 
ting otit  and  the  resin  consolidating  in  the  heart  The  short-leaved 
or  *' loblolly  **  pine  undergoes  no  such  change,  in  degree  at  least, 
owing  probably  to  the  much  higher  percentage  of  fibrous  m^itter  in  its 
structure,  and  is,  with  the  numerous  deciduous  trees,  comparatively 
worthless  PS  a  gas  prciducer. 

It  was  to  the  long-leaved  or  maritime  pine  that  the  seaboard  gns 
coj  11  panics  of  the  South  had  to  look  during  the  ^var  for  compensation 
for  their  exclusion  from  the  coal  markets  of  England  and  the  North; 
and  the  keen  spur  of  necessity  soon  developed  elements  of  wealth  in 
the  forest  about  them^  The  long-leaved  pine,  of  which  the  'Mob- 
lolly  *'  is  the  second  growth,  is  the  most  abundant  tree  from  Norfolk 
to  Galvcstun  for  a  hundred  miles  from  the  coast,  its  supremacy  as  a 
tree  of  the  **  forests  piimeval"  being  disputed  in  the  swamps  and 
Intakes  and  jtmgles  by  other  growths. 

These  vast  original  forests,  girdled  and  standing  for  years  as  men- 
tioned, become  converted  into  what  is  known  in  the  South  as  *' light- 
wood/*  It  varies  much  in  t|uality  with  the  size  of  the  tree  and  the 
character  of  the  soil,  and  is  a  very  poor  gas  maker  where  the  trees 
have  lieen  tapi«ed  again  and  again  for  resin,  as  in  southeastern  North 
t^irolina- 

A  cord  of  first-class  lightwood  weighs  3.550  lbs,»  taking  cutters' 
measure,  which  never  holds  out  in  re-cording,  especially  after  a  rail- 
way luinsit  of  fifty  miles  or  over.  Its  weight  is  sometimes  such  that 
it  will  iiiiik  like  a  stone  in  water,  though  this  seldom  occurs  except  in 
the  case  of  the  knots,  in  parts  of  which  not  a  trace  of  fibrous  structure 
in  discernible,  These  knots  are  nearly  indestructible,  and  were 
xometiuies  useil  to  form  the  step  or  ''  ink''  on  which  works  the  main 
upnght  !-haft  of  plantation  horse  powers,  or  for  bearings  in  cotton  gins. 
*rhe  average  gas  yield  is  10  feet  to  the  pound,  the  extremes  being  8 
and  15. 

Remembering  how  rich  the  maritime  pine  is  in  resin,  it  would  seem 
that  the  long  continued  action  of  the  hot  sun,  joined  in  some  areas 
to   the  occasional  fires  which  attack  the   trunks  without  destroying 
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them,  drives  in  and  accumulates  the  resio  toward  the  center,  while 
the  outer  anouli  of  liber  scale  off  or  rot  off  under  the  action  of  these 
exterior  causes.  This  gradual  process  finally  gathers  almost  all  the 
original  gum  of  the  trees  in  the  heart,  where  the  original  moisture  is 
displaced ;  until  either  the  remaining  fiber  is  embalmed  in  resin  and 
thus  preserved  from  further  decay,  or  the  trunk  itself  falls  before  the 
axe  or  the  hurricane* 

It  is  true  that  the  quality  of  Itghtwood  varies  greatly  in  a  field,  all 
the  trees  of  which  have  been  girdled  at  the  same  time,  but  there  can 
be  little  doubt  that  a  very  large  And  nearly  uniform  percentage  of  the 
original  resin  remains  in  each  individual  tree.  Lightwood,  then,  is 
not  a  normal  wood,  as  it  contains  a  mass  of  the  very  richest  hydro- 
carbons, with  some  varying  but  reduced  proportion  of  fiber  to  act  as 
dispersing  material,  and  thus  exercise  an  important  function  in  fitting 
them  for  the  uses  of  the  gas  maker. 

In  spite  of  the  comparatively  small  amount  of  water  held  in  light- 
wood,  it  was  found  necessary  to  shield  it  a^  carefully  as  possible  from 
rain  in  order  to  obtain  from  it  the  highest  yield  and  the  best  <juality 
of  gas.  More  than  this,  it  rapidly  deteriorates  if  split  a  long  time 
before  charging  the  retorts,  even  though  under  cover  all  the  time. 

It  could  not  be  advantageously  used  in  the  large  shapes  received 
from  the  cutter,  any  more  than  large  lumps  of  coal,  on  account  of  the 
same  difficulty  of  carbonization.  Now  it  is  known  that  the  gas  coals 
which  yield  the  greatest  volumes  require  the  highest  heats  for  thor- 
ough carbonization,  a  fact  due  to  the  greater  amount  of  heat  absorbed 
by  the  greater  volume  of  their  product;  and  in  the  same  way,  as  a 
matter  of  both  inference  and  fact,  even  the  very  driest  woods  drag 
down  the  heats  very  rapidly.  It  was  found  that  an  addition  of  only 
7  per  cent,  of  the  weight  of  the  most  advantageous  charge  would  in 
i:*  hours  run  down  the  heats  so  completely  as  to  render  them  unfit  for 
work. 

It  required  close  watching  for  many  weeks  to  settle  the  point  that 
375  lbs.  charged  every  hour  and  a  ha!f  in  two  benches  of  threes  (or 
62i  lbs.  per  retort)  gave  the  best  results;  and  this  allowance,  after 
being  once  estal>lished,  was  kept  uniform  during  the  3 4  years  of 
operation.  When  the  amount  sent  out  was  to  be  rerluced,  charges 
were  omitted  entirely,  but  the  weight  per  retort  per  charge  was  never 
varied. 

But  it  was  also  found  that  when  the  wood  was  split  too  fine,  the 
product  went  off  in  a  puff  up  the  stand  pipe  mainly  as  condensable 
vapor — the  rapidity  of  evolution  affording  insufficient  time  for  con- 
version into  true  or  fixed  gases  against  the  hot  interior  surfaces  of  the 
retort.  Strangely  enough,  it  took  us  long^er  to  ascertain  and  correct 
this  tendency  than  to  counter  any  other  unfavorable  peculiarity  of 
this  substituted  method.  Slicks  of  about  16  square  inches  in  cross 
sections  gave  us  the  best  results^any thing  larger  being  too  difficult  to 
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work  off,  aod  smaller  ones  giving  us  a  reduced  yield  of  gas  with  more 
tar.  Accordingly  this  size  was  preserved  in  splitting — the  little  charges 
being,  as  a  matter  of  course,  thrown  well  to  the  back  of  the  retort,  the 
settings  of  which  were  arranged  to  throw  the  heat  well  to  the  front. 

For  every  cord  of  wood  carbonized  another  cord  was  used  for  fire- 
ing,  the  name  wood  being  used  for  both  purposes,  except  that  the  best 
slicks  were  reserved  to  go  into  the  retorts.  Occasionally  a  whole  train 
load  would  be  set  aside  for  either  gas  making  or  fuel,  on  account  of 
its  uniformity  of  richness  or  poverty  in  resin. 

Even  in  Georgia,  the  best  quality  of  lightwood  was  not  easily  pro- 
cured upon  the  seaboard,  and  every  ellort  was  made  to  use  common 
pine  in  the  fires ;  but  the  conclusion  was  that  the  lightwood  was  much 
cheaper  in  the  end,  in  spite  of  its  greater  original  first  cost.  The  gas 
companies  in  Augusta,  Charleston  and  Wilmington  differed  from  us^ 
however,  on  this  point — perhaps  on  account  of  some  difference  in  the 
respective  prices  paid  for  tht*  different  classes  of  wood. 

It  required  7  minutes  to  draw  and  charge  the  6  retorts,  and  yet  the 
make  from  375  pounds  of  wood  during  the  first  half  hour  from  the 
slackening  of  the  lids  was  2,200  cubic  feet;  during  the  second,  1,000 
cubic  feet,  and  during  the  third  550  cubic  feet.  The  stand  pipes 
were  only  4  inches  and  the  hydraulic  main  15  inches  in  diameter,  but 
we  managed  to  keep  everything  going  without  much  trouble,  and 
never  had  a  stoppage  between  the  hydraulic  main  and  the  consumers' 
burners. 

For  some  time  we  put  faith  in  the  statement  that  low  heats  were  to 
be  preferred,  and  were  accordingly  annoyed  by  the  stoppage  of  sLind 
pipes  every  eight  or  ten  hours,  a  low  yield  of  poor  gas.  the  frequent 
flooding  of  drips  at  the  gas  holders  and  in  the  streets,  and  a  very 
heavy  item  of  gas  unaccounted  for.  All  these  disappeared  as  we  im- 
proved the  settings  and  the  methods  of  tiring  and  charging,  until  the 
process  became  actually  superior,  so  far  as  the  comfort  of  operatives 
and  general  economy  were  concerned,  to  the  coal  gas  manufacture. 

We  had,  fortunately,  the  means  of  ascertaining  the  candle  power 
with  some  accuracy »  and  found  it  to  range  from  16  to  22  candles,  ac- 
cording  to  the  condition  of  our  lime  supply*  In  turning  on  a  box  of 
clean  lime  the  yield  fell  off  at  once  from  14  to  16  per  cent.  Every 
effort  was  made  to  keep  down  the  high  percentage  of  carbonic  acid, 
but  the  sinuous  channel  ways  of  the  Savannah  River  delta,  from  which 
we  had  previously  secured  ample  supplies  of  oyster  shells,  were 
blocked  by  torpedoes,  gunboats,  monitors  and  picket  barges;  and 
stone  lime  could  not  be  transported  from  the  distant  (juarries  of  north- 
w*estern  Georgia,  Alabama  and  Tennessee.  The  lightwood  gas,  how- 
ever, required  far  less  lime  than  the  wood  gas  made  in  the  Philadel- 
phia works,  and  we  managed  to  get  a  scanty  sup|>ly  of  shells.  Dur- 
ing the  last  two  years  of  the  war  we  used  a  bushel  of  lime  to  12,000 
cubic  feet,  and  the  gas  gave  very  good  satisfaction. 
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The  gas  holders  gave  two-tenths  of  an  inch  more  pressure  than  when 
storing  coal  gas,  and  the  street  loss  rose  from  7  per  cent,  with  coal  gas 
to  nearly  14  per  cent,  with  that  from  wood,  calculated  upon  the  vol- 
ume sent  outt  It  so  hapi>ened  that  two  temporary  discontinuances  of 
the  public  lighting  enabled  us  to  make  this  comparison  very  accurately. 

We  saved  and  sold  the  tar  and  charcoal,  but  the  wood  vinegar  ran 
to  waste,  a  constant  flow  of  water  being  passed  through  the  hydraulic 
main. 

King's  Treatise  speaks  of  the  curious  habit  of  resin  gas,  especially 
noticeable  when  used  to  enrich  other  gas  of  lower  illuminating  power 
containing  alkaline  hvfJrates,  of  forming  a  viscid  deposit  on  the  inte- 
rior surfaces  of  pipes  and  fittings  through  which  the  mixed  gases  are 
pas^sed.  This  is  produced  by  the  combination  of  the  resin  vapor  with 
the  alkaline  hydrates  to  form  a  peculiar  buttery  compound,  which 
again  has  the  power  of  absorbing  from  the  gas  with  which  it  is  in  con- 
tact many  times  its  own  bulk  of  gaseous  hydrocarbides  upon  which 
the  illuminating  character  of  gas  depends*  Hence  the  disappoint- 
ment which  has  aUvays  followed  attempts  to  use  resin  gas  as  an  en- 
richer  in  permanent  working. 

No  symptom  of  the  sort,  however,  occurred  in  our  Savannah  expe- 
rience with  light  wood  gas.  Our  meters  were  wet,  excepting  that  |>er- 
haps  150  of  them  were  dry  meters  of  Croll  «S:  (Moxer's  make,  and  the 
burners  were  metal  tipped,  of  which  the  fishtail  orifices  were  roughly 
enlarged  by  boring  out,  and  the  batswings  with  a  saw ;  yet  we  had 
absolutely  no  deposit  thrown  down  in  our  mains,  services  and  fittings, 
no  noticeable  stoppage  or  obstruction  of  consumers'  meters,  and  no 
clogging  of  the  burner  openings. 

An  effort  was  made  some  five  or  six  years  ago  by  a  Cuban  engineer, 
named,  I  think.  Toraya,  to  introduce  wood  gas  in  a  general  way,  and 
a  small,  private  plant  was  erected  in  Philadelphia  to  show  the  beauty 
of  the  product  and  the  value  of  his  various  devices.  The  unHmited 
supply  of  cheap  bituminous  coal,  petroleum  and  naphtha  made  the 
venture,  of  course,  a  losing  one,  and  it  is  not  likely  that  wood  gas  will 
ever  occupy  any  important  place  in  our  industry. 

The  officials  of  the  \irginia  City,  Nevada,  gas  works  were  at  one 
time  desirious  of  lighting  the  adjoining  town  of  Gold  Hill^  which  was 
situated  at  a  level  300  or  400  feet  lower  than  the  works,  but  expected 
that  an  exhauster,  and  perhaps  a  new  distributing  holder,  would  be 
necessary,  and  they  hesitated  for  some  months  on  account  of  the  ex- 
pense of  the  undertaking.  At  last  they  took  outside  advice  and  laid 
an  extension  of  the  Virginia  City  street  mains  down  hill  to  the  new 
district,  actually  getting  more  pressure  throughout  the  latter,  without 
any  auxiliary  ap]>liance  whatever,  than  they 'wanted.  They  were 
using  the  pitch  pine  of  the  Sierra  Nevada,  with  enough  of  the  splendid 
Hartley  shale  fnmi  Australia  in  addition,  to  keep  up  a  tolerable  illum- 
inating value  in  the  absence  of  lime  purification.     It  is  the  only  in- 


cavfKmic  add  has  practicalty  displaced  I 

gas  that  travels  as  well  down 

I  begmn  his  experiments  with  wood  gas,  and 

based  upon  an  exhibition  in  Paris  in 

i  ^m  iodepefident  and  labonous  work  of  the  latter. 

ir  Jonttition  of  the  Chartered  ( las  Company  in 

v  iSo4.     Passing  by  the  question  of  priority  as 

I  Lrban,  in  the  development  c»f  gas  lighting,  it 

^  vood  gas  ot  the  latter  was  made  at  so  low  a 

'  cBfbotiic  arid,  rarbonic  oxide  and  light  cai- 

b.  Ite  iBcfiil  tars  running  oii  to  waste.     Pettcnkofer. 

■ .  <^  fmsed  the  primary  product  from  a  retort  worked 

"Apomgli  a  mnge  of  red-hot  pipes,  and  may  be  con- 

x^  gas  as  a  practical  process.     Reissig  shows 

'fh  decomposing  cells  above  and  below  the 

harge  of  wood* 

I  of  large  converting  retorts  worked  at 

Gofer's  restricted  pipes,  in  connection  with 

,.,  and  lastly  came  the  use  of  a  dry  room  in 

jX  moisture  of  the  wood  was  removed  before 

:'se  last  being  highly  healed,  lightly  chargedt 

.IS  to  afford  large  interior  converting  surface. 

passage  of  the  gas  from  tme  charge 

aidescent  charcoal  of  the  preceding 

carttunic  acid  to  carbonic  oxide*     A  modifi- 

vvas  employed  by  Professor  Wilkinson  in  the 

.:  lias  Light  Com|)any  of  New  York  City,  through 

^>^>^^ic«l«  and  the  charcoal  of  each  charge  being  sac- 

1  WcJt  toward  the  stand  pipe  to  make  room  for  the 

:  ttriil  we*     Over  50.000  cubic  feet  of  a  non-illuminating 

^■i^^lftM  ^tamrd  from  a  cord  of  common  pine  weighing  j^joo 

J[^  lin^  k^iWmW  acid  being  cut  down  from  25   or  50  per  cent. 

.   vvUvMiMtoi  coal  supply  as  compared  with  that  of  wood  in- 

vK'^ntctl  use  of  wood  gas  in  Russia t  Ssvitzerland  and  Ger- 

•  latter  country  being  so  largely  due  to  the  many 

SH^'  '    Mr.  1^  A.  Reidinger  that   he   is  fairly  entitled  to 

^  r»  with  its  original   discoverers.     Among  the  many 

'    *;TL'd  with  wood  gas  were   Bayreuth.  Coburg, 
Kempten,    Regensburg,    Aaren,    Landshut, 
in.    dm,    Erlangen,    Luzerne*    Saltzburg, 
iL   i  u'-n,  Heilbronus,  Trient,  Solothum,  Augs» 

ihCTC  the  product  was  enriched  with  gas  from  Boghead 
%K  ^^  etc*  I  while  in  others  the  quality  of  gas  from  the  firs  of 


I 
I 

I 


I 


I 


I 


I 


the  great  forest  of  Hagenau  was  found  satisfactory  to  the  consumers 
without  the  use  of  any  enriching  material. 

Up  to  the  year  1S82  a  number  of  the  smaller  towns  on  the  Pacific 
slope  of  our  own  country  were  h'ghted  with  wood  gas — among  them 
Virginia  City,  Nevada;  Grass  Valley,  Oroville,  Chico,  Red  Bluff,  etc. 
Australian  shale  found  graat  favor  among  them  as  an  en  richer  soon 
after  its  importation  began  and  before  the  development  of  California 
petrolemn* 

With  the  various  mtKles  of  applying  petroleum  to  the  purposes  of 
gas  lighting,  wood  gas  can  never  occupy  any  very  important  field  in 
this  country,  though  it  would  seem  that  in  certain  localities  there 
must  exist  peculiarly  cheap  conditions  of  wood  supply,  and  difficulties 
of  transportation  as  to  petroleum  and  naphtha,  which  would  unite  to 
render  its  adoption  advisable. 

DISCUSSION. 

Mr,  Dunbar — At  the  Virginia  City  gas  works  I  would  like  to  know 
how  much  carbonic  acid  was  contained  in  the  gas,  its  specific  gravity; 
also  the  pressure  on  the  holder,  and  the  iUuminattng  power  of  the 
gas,  that  would  enable  it  to  be  forced  down  300  or  400  feet^  and  still 
give  more  pressure  than  was  actually  needed. 

Mr*  SxfEDBERr; — ^The  carbonic  acid  svas  between  35  and  40  per 
cent.  The  initial  pressure  of  the  holder  was  not  over  24  or  25 
tenths.  You  must  remember  that  this  Australian  shale  gave  us  from 
70  to  80-candle  gas.  There  was  a  large  dose  of  that  in  it,  and  a  tre- 
mendous percentage  of  carbonic  acid  and  carbonic  oxlile  l)esides. 

Mr.  Dunbar — ^What  jjressure  did  you  get  at  the  lower  end  of  the 
tow^n  ? 

Mr.  Smedberc— I  do  not  remember  exactly,  but  I  know  that  it 
lighted  the  town  very  satisfactorily.  They  lighted  the  down  hil!  dis- 
trict as  well  as  the  up  hill.  They  had  about  the  same  pressure  in 
both  the  old  and  the  new  districts. 

Mr.  DuxiiAR — I  do  not  see  how  that  could  be, 

Mr.  Smfdbf.rc— You  must  remember  that  in  the  wood  gas  alone,  in 
which  there  is  35  or  40  per  cent,  of  carbonic  acid  in  addition  to  the 
carbonic  oxide ^  you  get  a  very  heavy  |>roduct.  As  a  practical  fact, 
I  know  that  for  four  or  five  years  they  lighted  Gold  Hill  in  that  way. 

Mr,  Gfo,  Treadwav  Thompson — If  there  was  30  or  40  per  cent, 
of  carbonic  acid  in  the  gas.  what  elements  had  you  left  to  bum? 

Mr.  Smedberi:; — They  had  an  enormous  dose  of  iLluminants—in 
the  first  place  from  their  pitch  pine  and  next  from  the  Australian 
shale. 

Mr.  Geo,  Trej^dwav  Thompson — What  was  the  illuminating  power 
of  the  gas  ? 

Mr.  Smedberg — It  was  16  or  17  candles,  with  a  specific  gravity 
about  equal  to  that  of  atmospheric  air. 
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give  to  Mr.  I^nsden,  or  any  information  with  regard  to  the  manufac- 
ture of  combination  gas  and  electric  fixtures  in  respect  to  reducing 
the  size  of  the  gas  passages? 

Mr.  Freese — I  have  seen  those  fixtures. 

Mr.  Tracy — I  Vnow  a  case  where  a  three-light  fixture  had  a  quar- 
ter-inch pipe. 

The  President — It  would  be  well  to  give  this  matter  consideration 
and  to  let  the  fixture  people  know  that  we  are  after  them. 

Mr.  Cathels — We  are  all  interested  in  this  matter.  I  mean  to  try  to 
find  a  fixture  that  will  give  an  equal  show  to  gas  and  to  electric  light. 
The  combination  fixtures,  as  a  rule,  give  the  electric  light  from  50  to 
75  per  cent,  advantage.  If  any  manufacturer  wiU  produce  a  fixture 
that  is  really  a  combination  fixture,  giving  equal  benefit  to  both  lights, 
I  am  sure  that  he  will  get  the  patronage  of  every  gas  man. 

Mr.  Tracy — I  spoke  about  it  to  one  fixture  man,  who  said  that 
they  had  to  use  well-insulated  wire  and  coat  it  somewhere,  or  else  a 
bigger  casing.  I  told  him  I  thought  he  ought  to  make  a  bigger 
casing. 

APPOINTING  COMMITTEE  OF  ARRANGEMENTS  FOR 
NEXT  MEETING. 

The  PRFJ5IDENT — ^There  is  one  more  committee  to  be  appointed, 
and,  as  this  committee  is  to  operate  next  year,  and  during  Mr.  Jen- 
kins* Presidency,  I  will  call  Mr.  Jenkins  to  the  chair  and  let  him  ap- 
point the  committee.  I  have  the  pleasure  of  introducing  to  you  Mr. 
E.  H.  Jenkins,  the  President  of  the  Western  Gas  Association. 

Mr.  Jenkins — I  have  already  made  one  speech. this  afternoon  and 
I  do  not  think  you  want  me  to  make  another.  The  one  other  com- 
mittee to  be  appointed  is  the  Committee  of  Arrangements  for  the 
meeting  in  Cleveland  next  year.  In  appointing  this  Committee  I  wish 
to  say  to  them — and  I  think  in  doing  so  1  voice  the  sentiment  of  every 
member  of  the  Association — that  we  do  not  ask  them  or  their  city  to 
put  up  for  us  any  elaborate  entertainment.  We  have  decided  to  go 
to  Cleveland  without  any  invitation  from  them  whatever ;  and  they 
are  to  feel  that  we  come  there  on  our  own  responsibilities,  and  that  if 
we  need  any  entertainment  we  will  provide  it  for  ourselves.  With  that 
explanation  I  name  the  Committee  of  Arrangements  as  follows : 

M.  S.  Greenough,  Cleveland,  O. 

D.  R.  Warmington,  Cleveland,  O. 

C.  R  Faben,  Jr.,  Toledo,  O. 

Irvin  Butterworth,  Columbus,  O. 

Joseph  R.  Light,  Dayton,  O. 
Is  there  anything  else  to  come  before  the  meeting?     If  not,  I  wish 
to  say,  without  any  solicitation  whatever,  in  behalf  of  the  retiring 
officers,  that  we  thank  you  one  and  all  for  your  kind  attention  to-day. 


for  your  earnestness  in  carrying  forward  the  proceedingi  at  our  me< 
ing,  and  in  helping  us  to  carry  through  in  so  short  a  session  wli 
ordinarily  takes  the  greater  part  of  two  days. 
The  Association  then  adjourned. 
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—  HELD  AT  — 

HOLI^ENDEN  HOTEL,  CLEVELAND,  O. 

May  16th  and  17th,  1894. 


FIRST  DAY— MORNING  SESSION, 

The  President,  Mr.  E.  H.  Jenkins,  of  Columbus,  Ga.,  called  the 
meeting  to  order  at  lo  o'clock  a.m.,  of  Wednesday,  May  i6th. 

MAYOR  BLEE'S  WORDS  OF  WELCOME. 

The  President — Gentlemen,  I  have  the  pleasure  of  introducing  to 
you  this  morning  the  Mayor  of  the  City  of  Cleveland,  who  has  kindly 
come  here  to  say  a  few  words  to  us.  I  have  the  pleasure  of  intro- 
ducing Mayor  Blee.     (Applause.) 

Mayor  Blee — Mr.  President,  fellow  citizens,  and  gentlemen  from 
abroad:  It  gives  me  great  pleasure  to  meet  with  you  this  morning, 
and  to  extend  to  our  guests  from  abroad  a  most  hearty  and  cordial 
welcome,  and  I  trust  that  our  people  of  the  city  of  Cleveland  will 
treat  you  so  kindly  while  you  are  here  that  when  you  do  adjourn  you 
will  adjourn  to  meet  in  the  city  of  Cleveland  in  1895.  (Applause.) 
That  we  have  fine  hotels  and  a  very  fine  city  I  think  you  will  admit 
after  you  have  tried  the  first  and  looked  over  the  last,  and  we  hope 
to  have  a  little  finer  on  your  coming  here  each  year  hereafter.  We 
have  in  this  city  a  Gas  Company  which  stands  second  to  none,  I 
think,  in  the  United  States.  When  quite  a  small  boy  I  was  in  the 
railroad  business,  and  my  iluty  was  to  furnish  the  Gas  Company  with 
coal  The  Gas  Company  at  that  time,  and  when  it  started,  required 
one  car  load  of  coal  fur  every  two  or  three  days.  Before  I  left  the 
railroad  business  they  were  using  fifteen  to  twenty  car  loads  per  day, 
I  have  been  out  of  the  business  some  little  time,  and  so  1  do  not 
know  how  many  car  loads  per  day  they  are  now  using.  I  wish  to 
state  further  that  the  relations  between  the  city  government  and  the 
Gas  Company  of  the  city  of  Cleveland  are  of  the  most  friendly  and 
satisfactory  nature  (applause),  and,  I  think,  thoroughly  satisfactory 
mi 
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to  all  oiir  citizens ;  and  if  our  people  can  teach  an  object  lesson  ta 
this  rronvcntion,  I  would  be  very  glad  to  have  them  do  so.  While 
there  is  likely  to  he  a  good  deal  of  oral  gas  generated  here  to-day, 
you  r:annot  make  real  gas  without  coal;  and  so  I  would  suggest  that, 
after  you  ^et  through  with  your  deliberations,  you  extend  whatever 
influence  you  have  towards  the  coal  miners  and  operators,  that  we 
may  see  if  we  cannot  harmoniously  fix  up  the  coal  deal  which  is  now- 
being  attempted  by  the  convention  in  session  at  Case  Hall,  with  the 
view  of  starting  (jur  factories  around  this  city  and  all  over  the  country. 
We  have  a  great  many  factories  here  which  are  now  shut  down  for 
want  of  coal.  It  is  to  the  interest  of  the  working  men  and  of  the 
operators,  as  well  as  to  the  interest  of  the  public  generally,  to  have 
these  fa<  tories  started.  While  I  do  not  wish  to  take  up  too  much  of 
your  time.  I  <lo  want  to  assure  you  that  the  city  is  yours,  and  that  the 
(lleveiand  Cias  Company  ran  do  as  they  please  with  it  during  your 
stay  here  (ajiplause)  ;  and  if  my  worthy  friend,  Mr.  Greenough,  needs 
any  help  I  shall  be  very  glad  to  aid  him  in  any  way  I  can.  Gentle- 
men. I  thank  you.     (Applause.) 

TnK  Pkh^iurNT — In  behalf  of  the  Association,  I  will  ask  Captain 
William  Henry  White  to  rejjly. 

Cwi.  Wmiik — Mr.  Mayor:  I  believe  it  was  Artemas  Ward  who 
said  ih;ji  he  j»referred  to  go  to  the  Kpiscopal  Church,  because  when 
the  minister  jawed  religion  to  him  he  could  jaw  back.  It  is  one  of 
the  time-honorofl  customs  of  the  Association  to  always  have  something 
to  say  1)M(  k.  \nn  have  taken  the  trouble,  sir.  to  come  here,  and,  in 
y«)ur  <()urle«)Ms  manner,  \vel«-ome  this  Association  to  the  city  of  Cleve- 
land. I  am  (harmed  to  be  able  to  say  that  the  city,  notwithstanding 
the  ^^encral  reputation  of  the  gas  man.  is  perfectly  safe  while  we  are 
here.  (i,aughter. )  I  dun'l  i)elieve  you  will  find  dangling  on  any 
man's  (  hain.  as  he  L'oes  out.  the  St)ldiers'  Monument  as  a  charm;  nor 
will  any  nu'inlK-r  altcnipi  to  carry  away  the  [jumping  Station  of  the 
<  il\.  <  )i  that  you  may  rest  perte«tly  assured.  We  only  ask.  sir,  that 
von  will  cvicnd  \»nir  coiirtL-sics  a  Utile  further.  You  have  said  that 
tljr  (  it\  was  onr>^.  ( )l'  coiirsr  we  take  that  as  the  Spaniard  assures  his 
uni>i  — th.jl  Ills  lionsc  and  his  family  are  yours,  but  you  must  not  ac- 
(  ri't  ihciii.      (  l.aiiuluer. )      I  would  like  to  have  you  kindly  say  to  us 

and  1  ask  it  in  l»<-liali  of  the  \()Mni;er  element  of  this  Association — 
lii;it  v.iii  will  ^;i\  to  vonr  Chid  df  Tolice  that  any  gentlemen  wearing 
thr  l)ad.L'.<-  "1  ilii^  .\>so<  iation  shall  l)r  sac  red  from  arrest  either  in  go- 
iuL'  to  or  rctmniii-  tiuiii  the  dllti<•'^  incident  to  this  convention;  for 
Simn- «j|  ih«- .L;<-ntit*iiKn  will  nerd  that  attention.  (J^iughter.)  I  was 
;^lad  to  lu'ar  sou  sa\  that  yon  had  spent  the  earlier  part  of  your  work- 
ing days  in  tin-  employment  of  a  railroad  (  omj)any.  It  is  not  gener- 
ally known  ih.n  the  indnstry  which  we  represent  is,  in  capitalization, 
second  only  to  the  i^reat  railroad  industry  of  the  I'nited  States.  We 
are  gatlu'red  together  in  conventions  about  the  country,  representing 


F  "ttis  enormous  capital,  and  representing  industries  which  extend  to 
F   ^very  cit\'  and  town  all  over  this  great  country ;  and  each  one  of  us  is 
f     in  c  harge  of  some  great  and  important  undertaking.     These  gentle- 
I      men,  as   you  see  them  before  you,  do  not,  I  judge,  impress  you  as 
I      being  of  the  class  of  rascals  which  they  are  usually  held  up  to  be  by 
I      the  public   press.     There  is  not  a  man  here  who  would   take   your 
watch  and  chain  from  you,  unless  he  did  it  wht^n  you  were  not  look- 
I      ing.     (Laughter.)     They  sit  at  their  ease  in  the  lap  of  luxury*    They 
\      roll  upon  tufted  beds  of  ease,  and  spend  their  days  in  plotting  what 
their  night's  enjoyment  shall  be.     They  are  not  workmen   in  any 
I      sense  of  the  word.     (laughter.)     Therefore  your  courtesy  in  coming 
I      here  is  all  the  more  appreciated,  because  we  know  that  you  will  throw 
open  the  clubs  and  other   resorts   that  men  of  that  character  would 
naturally  drift  to.      If  there  is  anything  that  the   city  of   Cleveland 
wants  (now  that  we  have  got  here — and  our  friend  Greenough  assured 
us  we  should  have  police  protection  if  we  came  here),  or  if  there  is 
anything  that  this  Association  can  do  in  the  way  of  administering  the 
affairs  of  the  city  for  the  next  three  days,  we  pledge  you,  heartily  and 
unanimously,  our  assistance.     I  say,  without  any  further  joking  on 
the  subject,  that  the  Association  does  sincerely  appreciate  your  cour- 
tesy in  leaving  your  official  duties  and  coming  here  to  welcome  ns  to 
this  city.     We  knew  that  we  would  be  made   welcome   by  the   Gas 
Company:  we  knew  that  individually  we  had  friends  here  who  would 
welcome  us;    but  it  is  indeed  a  compliment  to  have  the  head  of  the 
municipality  meet  with  us  this  morning  and  extend  to  us  a  hearty  and 
fraternal  greeting;  and  in  the  name  of  the  Association  I  thank  you  for 
it,  and  assure  you  of  our  appreciation.      (Applause.) 

The  President — I  wish  to  say  to  our  visiting  friends,  and  to  those 
who  have  made  application  for  membcrshii*,  that  we  wish  they  would 
make  themselves  perfectly  at  home.  U'e  want  you  all  to  feel  that  you 
are  one  with  us ;  and  we  shall  be  delighted  to  have  you  enjoy  the 
benefits  of  this  meeting. 

On  motion  of  Mr.  Ramsdell,  the  reading  of  the  minutes  was  dis- 
pensed with,  inasmuch  as  they  had  been  piublished ;  and  the  Presi- 
dent appointed  Messrs.  W,  B.  Sellers.  G,  N.  .\veriil  and  C.  H,  Ray- 
nor  a  committee  to  introduce  visitors.  These  matters  having  been 
disposed  of.  the  President  read  the  following 

ADDRESS  OF  THE  PRESIDENT. 

Gentlemen  of  the  Western  Gas  Association:  We  have  reached  an- 
other milestone  in  the  pathway  of  this  .'Association*  We  are  here  to 
finish  another  chapter  of  its  history,  to  review  another  year  of  its  ex- 
istence ;  a  year  with  its  record  of  successes  and  failures,  a  year  of 
intense  interest  to  the  gas  fraternity. 

Again  we  renew  the  friendship  of  years,  again  we  meet  with  the 
friends  who  have  been  true  in  the  years  past,  and  who  we  know  we 


that  the  so-called  light  of  the  future  is  quite  an  expensive  luxury,  and 
that,  for  an  economical  and  thoroughly  reliable  source  of  artificial 
light,  there  is  nothing  equal  to  the  illuminating  gas  of  to*day. 

The  following  clipping,  from  an  editorial  in  one  of  the  leading  daily 
newspapers  of  a  recent  date,  shows  that  the  time  is  near  when  elec- 
tricity ami  gas  as  illuminating  agents  must  be  weighed  in  the  balance, 
and  each  must  stand  on  its  own  merits  as  to  cost,  convenience  and 
service  rendered,  and  when  this  time  conies  gas  companies  have 
nothing  to  fear: 

**  It  is  hardly  to  be  doubted  that  gas,  if  furnished  at  a  fair  profit  to 
the  company  that  produces  It,  is  a  cheaper  and  altogether  more 
economical  illuminant,  especially  for  private  houses,  and  all  kinds  of 
houses,  in  fact,  than  electricity.  Inrandescent  lamps  and  arc  lamps 
are  expensive,  and  they  deteriorate  from  the  moment  they  are  put  in. 
The  illuminating  qualities  are  therefore  on  a  rapidly  declining  scale. 
Gas,  on  the  other  hand,  maintains  its  full  illuminating  qualities  from 
the  beginning;  there  is  no  sliding  scale.  «  •  •  And  now,  com- 
ing down  to  the  main  point,  gas  economically  produced  and  fairly 
sold  is  unquestionably  a  cheaper  and  altogether  more  satisfactory 
illuminant  than  electricity.  *  •  •  As  to  lighting  the  streets  with 
electricity  outside  of  the  immediate  center,  the  time  has  perhaps  come 
to  stop  and  consider.  The  appropriation  for  lighting  the  streets  has 
grown  enormously  and  out  of  all  proportion  to  the  growth  of  popula- 
tion,  but  if  the  people  will  seek  to  turn  night  into  day,  so  to  speak, 
by  artificial  means,  they  must  pay  for  the  luxury.  In  this  case  the 
cost  is  paid  by  the  many  for  the  benefit  of  the  few\  The  question  to 
be  considered  is  whether  gas  at  a  fair  price  and  of  good  quality  would 
not  be  a  more  economical  illuminant  than  electricity/' 

I  consider  that  such  articles  from  the  leading  dailies  of  the  country 
show  plainly  that  the  publif:  are  inclined  to  place  the  two  illuminants, 
gas  and  electricity,  on  their  commercial  basis,  that  each  must  be 
judged  upon  its  actual  value,  and  we  have  much  to  be  encouraged  in 
from  such  a  fart.  The  public  have  found  out  that  the  hght  can  be 
dependeil  upon  at  all  times  and  under  all  conditions,  /.  ^.,  gas,  is  a 
commodity  that  cannot  be  dispensed  with  under  any  circumstances. 

The  year  just  closed  has  been  one  that  has  tried  the  stability  of 
manufacturing  industries  as  they  were  never  tried  before.  Hundreds 
of  companies,  which  12  months  ago  were  considered  at  the  head  of 
the  Ust  as  to  amount  of  investment,  volume  of  luisiness  and  earning 
capacity,  have  been  forced  to  close  their  factories  or  else  very  greatly 
limit  their  production,  and,  as  a  conseriuence,  millions  of  capital  in- 
vested in  these  enterprises  have  been  placed  in  jeopardy  and  unable 
to  make  the  usual  return  dividends  to  the  owners.  Gas  undertakings 
have  not  escaped  from  feeling  the  influence  of  this  wides|]read,  un- 
settled condition  of  business  affairs;  but  we  can  point  with  pride  to 
the  fact  that   no  business   has  been  able  to  carry  itself  through  such 
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times,  fraught  with  so  mticb  danger^  as  the  business  we  here  ti>-day 
rtprescnt.  No  other  business,  manufacturing  or  otherwise,  bas  been 
enabled  to  ^o  thoroughly  meet  its  obligations  and  nxaintatn  its  repiK 
tatfon  for  substantial  values  as  to  volume  of  business  and  earning 
capacity. 

Much  of  the  ability  to  carry  our  business  through  in  such  credita- 
ble manner^  and  under  such  circumstances,  is  due  to  Gas  Associations 
of  the  country,  f  lad  such  an  amount  of  business  disaster  swept  o%'er 
our  country  lo  or  15  years  ago  as  has  been  the  rase  during  the  past 
year,  few  of  these  companies  could  have  carried  on  their  business  on 
the  clo9»e  margin  of  profit  of  to-day  and  been  able  to  meet  cnrrent 
obligations,  let  alone  the  paying  of  dividends. 

Through  the  bringing  together  each  year  of  the  brightest  minds  de- 
voted to  our  profession,  and  the  mingling  of  their  various  ideas  and 
experiences,  the  companies  whose  representatives  have  been  enabled 
to  receive  the  advantage  of  this  concentration  of  ideas  have  been 
benefited,  and  such  companies  have  had  the  resultant  experience*  not 
of  the  one  individual  at  the  head  of  their  own  plant,  but  rather  the 
experience  of  all  those  with  whom  he  was  enabled  to  come  in  contact 
during  the  Association  meetings.  It  is  a  significant  fact,  and  one 
going  10  show  the  value  of  these  Association  meetings,  that  while  m-e 
usually  devote  a  part  of  the  time  each  year  to  pleasure,  yet,  during 
the  greater  time  devoted  to  business,  you  will  find  the  members  giv- 
ing close  and  earnest  attention  lo  every  matter  presented,  and  show- 
ing a  willingness  to  assist  to  the  best  of  their  ability  in  adding  to  the 
general  fund  of  knowledge.  As  a  result  you  will  find  that  the  best 
managed  plants,  and  the  ones  which  give  the  best  returns  to  their 
owners,  are  the  plants  w^hose  representatives  are  found  year  after  year 
attending  one  or  more  of  our  Gas  Associations. 

The  question  of  municipal  ownership  of  gas  works  continues  to 
agitate  the  public  mind  in  various  localities,  and  many  articles  on  this 
subjert  have  appeared  in  the  leading  magazines  of  the  day.  In  many 
instances  the  writers  have  shown  that  they  have  given  the  matter  care- 
ful thought  and  study,  and  that  they  have  acquired  a  fair  knowledge 
of  the  subject,  treated  from  their  standpoint,  which  generally  is  that 
of  muiiicijnd  control  or  ownership.  These  articles,  together  with 
numerous  contributions  through  the  daily  newspapers,  keep  the  mat- 
ter continually  before  the  public. 

Coupled  with  this,  is  the  almost  universal  demand  for  lower  prices 
for  gas.  This  latter  demand  is,  I  believe,  the  *'gist"  of  the  whole 
matter.  \\  hen  the  public  are  led  to  believe  that  the  price  charged 
by  the  comimny  furnishing  them  with  artificial  light  is  too  high,  the 
first  thought  is  that  reliel  can  be  had  by  placing  the  furnishing  of  such 
a  commodity  in  municipal  hands.  It  is  quite  easy  to  calculate  if  a 
company  which  has  a  franchise  for  this  parttclar  line  of  business  so 
conducts  its  affairs  as  to  be  able  to  pay  dividends  to  its  stockholders, 
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that  under  niunicipal  control  these  dividends  or  earnings  can  be  saved 
and  the  public  be  the  gainers  thereby. 

That  gas  comjianies  who  conduct  their  business  on  business  prin- 
ciples, who  keep  their  plants  in  first-class  order,  can  manufacture  and 
distribute  gas  at  a  less  cost  than  if  the  same  service  were  performed 
under  municipal  control,  is  without  question  with  those  who  have 
given  the  subject  careful  and  unprejudiced  thought.  The  (juestion  of 
municipal  control,  or  rather^  as  I  claim,  that  of  low-priced  gas,  is  one 
which  will  come  to  every  gas  company  sooner  or  later*  and  one  it  is- 
best  to  be  prepared  for.  I  am  a  firm  believer  in  the  policy  of  selling 
the  best  quality  of  gas  at  the  lowest  possible  price  consistent  with 
earning  a  fair  diviilend  on  the  investment  made, 

I  believe  it  to  be  the  best  interest  of  the  gas  companies  thetnselves 
to  do  this.  Among  the  recent  examples  of  this  policy,  and  ones  that 
will  be  watched  with  interest  by  the  gas  companies  of  the  country, 
jiiay  be  mentioned  those  of  Detroit,  Mich, ;  Milwaukee,  Wis, ;  Cleve- 
land, O. ;  Toledo,  O. ;  and  Peoria,  111. 

The  gas  engineer  or  manager's  part  in  this  question  is  very  plain 
and  clear.  To  his  efforts,  to  the  rei>ult  of  his  labors^  must  a  com- 
pany look  to  be  able  to  meet  this  question  when  presented.  If,  when 
the  time  comes  to  meet  this  demand,  it  is  found  that  the  plant  under 
his  charge  is  not  up  with  the  re(|uirements  of  the  time ;  it  it  is  found 
that  the  most  rigid  economies  that  are  necessary  to  be  practiced  at 
the  present  day  are  not  part  of  his  management,  then  will  his  com- 
pany be  to  that  extent  handicapped.  If,  on  the  other  hand,  the 
plant  in  his  charge  be  found  in  first-class  condition  and  ready  to- 
make  and  supply  its  product  at  the  lowest  possible  price  consistent 
with  local  surroundings,  then  his  company  will  be  able  to  meet  any 
reasonable  demand  of  the  city  or  its  citizens, 

I  am  well  aware  of  the  fact  that  there  are  times  when  the  demands 
of  the  public  are  out  of  all  reason  and  void  of  anything  like  justice — 
when  it  would  seem  that  the  one  prevailing  idea  was  to  wijje  out  of 
existence  the  company,  which,  alter  years  of  labor,  had  finally  placed 
its  affairs  in  a  position  to  earn  a  return  for  money  and  labor  spent.. 
At  such  times  arguments  are  made  and  claims  set  forth  as  to  prices^ 
etc.,  in  other  cities,  which,  while  in  the  majority  of  cases  are  far  from 
being  facts,  yet  are  at  the  time  difficult  for  the  local  company  to- 
answer. 

In  this  connection,  I  would  suggest  that  this  Association  might  ap- 
point a  commission  whose  duty  it  would  be  to  gather  together,  in 
detailed  and  condensed  form,  full  information  as  to  the  cost  oi  manu- 
facture and  distribution  of  gas  in  the  ditt'erent  cities,  taking  into  con- 
sideration the  population  of  the  city,  the  population  of  the  district 
supplied  by  each  gas  company,  the  cost  of  material,  labor,  etc.,  in 
manufacture  and  distribution,  the  price  received  for  residuals,  the 
candle  power  and  ^lualily  of  the  gas  supplied,  the  miles  of  mains  and 
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sizes,  the  number  of  consumers,  the  amount  of  gas  sold  per  mile  of 
miilns,  and  also  amount  sold  per  meter  per  annum^  mth  particular 
mention  of  the  taxes  of  all  kinds  per  i.ooo  cubic  feet  of  gas  sold,  and 
such  other  infomiatioo  as  would  be  found  valuable  ;  this  information 
to  be  corrected  from  year  to  year,  and  to  be  for  the  exclusive  use  of 
the  members  of  this  Association,  Then^  when  the  question  of  contract 
with  a  city,  or  in  case  of  agitation  of  the  question  of  municipal  con- 
trol, or,  worse  still,  if  an  opposition  company  were  trying  to  force  its 
way  into  territory  now  occupied  by  a  local  company,  much  valuable 
infonnation  could  be  had  in  a  very  short  time — information  that  w*ould 
be  of  utmost  importance  to  the  gas  company  already  in  the  field ; 
and  it  would  be  in  a  position  to  answer  promptly,  and  with  facts  that 
could  not  be  questioned,  statements  that  are  always  made  by  those 
whose  sole  aim  ?^eems  to  be  to  wreck  a  prosperous  and  successful 
company.  Several  instances  have  occurred  recently  where  it  has  cost 
an  individual  company  a  great  deal  of  time  and  money  to  get  these 
data,  which,  if  prepared  as  suggested,  could  have  been  obtained  in  a 
very  short  time,  in  a  much  more  thorough  manner,  and  with  but  ver)' 
little  trouble  or  expense* 

There  are  few  gas  companies  of  to-day  that  do  not  attempt  to  intro- 
duce gas  stoves  for  cooking  or  heating  purposes,  and  the  success 
attending  such  efforts  is,  in  nearly  every  instance,  according  to  the 
energy  and  push  used  in  their  introduction.  Gas  stoves  do  not  sell 
themselves;  it  requires  persistent,  hard  work  to  get  them  introduced, 
and  continued  efforts  ever  afterward  to  make  successful  sales.  Gas 
companies  must  show,  by  their  willingness  to  place  these  appliances 
on  trial  when  necessary,  their  abiding  faith  in  such  apparatus,  and  it 
is  also  necessary  occasionally  to  back  up  that  faith  with  some  good, 
hard-earned  cash.  Nothing  tends  to  create  confidence  in  the  mind 
of  a  consumer  more  than  the  fact  that  the  gas  company  iS  willing  to 
j^ut  its  money  into  such  appliances  that  he  may  need,  and  will  guaran- 
tee succesful  results  from  them. 

No  branch  of  the  gas  business  will  give  better  returns  for  the  amotint 
of  time  and  effort  put  forth  than  the  fuel  gas  department;  and  one 
does  not  need  lo  depend  on  the  question  of  gas  stoves  alone,  for  he 
will  find  there  are  many  other  ways  in  which  gas  can  be  used  for  fuel 
purposes. 

There  are  several  manufacturers  at  the  present  time  who  are  plac- 
ing on  the  market  stoves  of  almost  any  size  and  style.  These  manu- 
facturers have  shown  a  willingness  to  meet  the  demand  for  various 
kinds  of  apparatus,  and  their  ai^jjlianres  are  giving  excellent  results. 
A  gas  company  cannot  excuse  itself  for  not  pushing  this  branch  of  the 
business  by  saying  it  cannot  find  suitable  apparatus.  Several  import- 
ant improvements  have  been  made  in  gas  heating  appliances,  and  re- 
sults are  claimed  that,  if  true,  will  in  a  very  short  time  solve  the 
problem  of  the  heating  of  buildings  with  a  gaseous  fuel,  and  that  fuel 
the  illuminating  gas  of  to-day. 
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Several  gas  companies  during  the  past  year  or  more  have  been 
making  a  specialty  of  introducing  a  combined  gas  and  steam  heating 
apparatus  that  is  placed  in  the  room  where  heat  is  needed,  and  these 
comjianies  report  excellent  results  as  to  increased  sales  and  the  satis- 
faction of  their  customers,  I  am  well  aware  that  many  gas  engineers 
object  to  any  gas  stove  or  heater  that  does  not  have  an  outlet  con- 
nection to  a  flue ;  but  the  makers  of  this  combined  gas  and  steam 
heater  claim  that  the  small  quandty  of  gas  required,  and  the  con- 
struction of  their  heater,  is  such  that  the  air  of  the  room  is  not  made 
injurious  to  health,  but  rather  is  made  better  by  consuming  the  par- 
ticles of  dust,  etc*,  generally  found  floating  therein. 

From  a  personal  experience  of  three  years  with  these  heaters,  I  am 
convinced  they  are  an  excellent  article,  and  their  work  has  been  per- 
fectly satisfactory  to  our  customers.  Your  Executive  Committee,  to- 
gether with  the  Comraittee  of  Arrangements,  have  invited  the  manu- 
facturers of  gas  appliances  of  all  kinds  to  make  an  exhibit  of  the  same 
during  the  present  meeting.  Suitable  hall  accommodations  have  been 
secured,  very  convenient  for  the  members,  and  you  will  have  an  op- 
portunity of  making  a  careful  examination  of  the  diflerent  kinds  of 
cooking  and  heating  stoves,  burners,  etc.  I  trust  that  every  member 
will  devote  as  much  time  as  possible  to  this  display,  and  I  am  certain 
that  everyone  who  does  so  will  find  such  time  very  profitably  em- 
ployed. 

In  connection  with  the  subject  of  gas  appliances,  I  wish  to  call  the 
attention  of  members  to  a  new  field  for  the  use  of  gas — one  that  has 
scarcely  been  touched  upon  in  this  country  as  yet — gas  motors  for 
street  railway  service.  The  Messrs.  Connelly,  after  a  number  of  years 
of  careful  study  and  experiment,  have  recendy  put  upon  the  market 
the  Connelly  motor,  designed  especially  for  street  car  jiropulsion.  At 
first  it  was  intended  to  use  Pintsch  gas,  as  the  supply  for  the  motors 
had  to  be  compressed  to  about  150  pounds,  in  order  to  carry  the 
amount  of  gas  re([uired  to  run  a  reasonal>le  distance.  Recent  experi- 
ments have  proven  that  the  ordinary  illuminating  gas  can  be  used. 
It  requires  about  2,000  feet  of  gas  per  day  for  each  car.  and  you  can 
readily  see  that  they  would  become  a  valuable  customer  for  a  gas 
company. 

The  cost  of  equipping  a  street  railway  system  with  gas  motors  is 
about  one-half  the  cost  of  an  electric  railway  system,  and  the  cost  of 
oj>erating  the  gas  motors  is  less  than  the  cost  of  operating  horse  cars, 
and  considerably  less  than  by  electricity. 

Another  great  advantage  in  favor  of  gas  motors  is  the  fact  that  each 
car  is  an  independent  motor,  and  an  accident  to  one  does  not  inter- 
fere with  the  working  of  the  others  in  the  least.  This  is  a  very  im- 
j>ortant  feature,  and  one  that  is  greatly  desired  by  the  roads  operatiog 
the  trolley  or  cable  system.  From  a  recent  article  in  the  Electrical 
Review  on  *'  Storage  Battery  Traction  at  Washington,  D*C./'  I  quote 
the  following: 
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*'  Every  available  means  to  attain  success  was  tried,  and  failed* 
The  experiment  has  settled  niciny  vexed  questions,  exploded  some 
humbugs,  and  will  lie  oi  great  value  to  all  persons  interested  in  street 
railroads.  It  has  made  it  clear  that,  up  to  the  present  time,  science 
and  art  have  not  produced  a  storage  battery  capable  of  supplying 
power  to  practically  operate  such  roads  as  the  Metropolitan.  StilK 
the  result  does  not  justify  absolute  condemnation  of  storage  batteries 
for  railroad  use,  nor  destroy  hope  o(  an  independent  railway  motor, 

**Such  a  motor  is  demanded  by  the  public  need,  the  inventive 
genius  of  the  world  is  challenged  to  produce  it,  and  there  is  a  grow- 
ing faith  that,  somewhere  in  the  conserved  forces  of  the  universe^ 
there  is  a  {»ower  which  shall  wipe  the  unsightly  and  obstructive  trol- 
ley lines  off  the  face  of  tht  earth,  shall  bury  the  power  wasting  cables 
in  their  own  grave »  and  turn  the  faithful  car  horse  out  to  the  enjoy- 
ment of  green  pastures  and  well-earned  days  of  rest." 

It  is  not  improbable  that  the  gas  companies  may  yet  supply  this  de- 
mand for  an  independent  and  economical  motor. 

At  the  regular  meeting  of  this  Association  in  1892,  at  Detroit,  a 
committee  was  appointed  to  revise  the  Constitution  and  By-I^avvs  of 
our  Association,  This  Committee  performed  their  dut>'  faithfully « 
and  made  a  refiurt  at  the  regular  meeting  in  Chicago  last  year.  The 
Constitution  presented  by  this  Committee  was  read  and  seconded  by 
the  Association,  and  under  our  rules  was  laid  over  for  one  year,  and 
now  comes  before  you  for  final  action.  It  is  scarcely  necessary  for 
me  to  call  your  attention  to  the  importance  of  having  suitable  rules 
for  the  government  of  such  matters  as  may  come  before  our  Associa- 
tion. The  Committee  having  this  matter  in  hand  considered  that  a 
large  number  of  rules  were  not  needed,  but  rather  that  the  number 
should  be  small,  concise  in  wording,  and  easily  understood*  I  trust 
you  will  give  this  matter  prompt  and  careful  attention. 

The  various  papers  that  will  be  presented  for  your  consideration 
are  upon  timely  an<l  practical  suhjects.  Comment  upon  these  papers 
is  not  necessary.  The  authors  selected  are  well  known  to  all  of  you 
and  are  amply  able  to  handle  the  subjects  in  a  thorough  manner, 

I  tnist  that  a  full  and  free  discussion  will  be  had  ujjon  each  matter 
presented,  for  in  this  way  we  are  enabled  to  get  the  greatest  benefit; 
frequently  many  ideas  are  brought  out  in  the  discussion  following  the 
reading  of  a  paper  that  were  not  thought  of  or  overlooked  by  the 
author. 

The  ''Question  Box"  should  be  a  fruitful  source  of  information, 
but  has  not  had  in  the  past  the  consideration  it  deserves.  I  think  ihc 
reason  for  this  lies  in  the  fact  that  the  <piestions  arc  brought  before 
the  meeting  after  every  other  business  has  been  disposed  of,  and  at  a 
time  when  every  one  seems  ready  for  a  motion  to  adjourn.  I  would 
suggest  that  the  question  box  l>e  opened  either  at  the  afternoon  ses- 
sion of  the  first  day  or  during  the  morning  session  of  the  second  day, 
so  that  proper  consideration  can  be  given  the  questions  asked. 
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Wc  are  protnised  a  very  valuable  report  from  the  Committee  ap- 
pointed to  investigate  the  action  of  electric  railway  currents  upon  gas 
and  water  pipes.  This  Committee  have  given  a  great  deal  of  time 
and  attention  to  this  subject,  and  the  information  they  have  been 
enabled  to  collect  and  prepare  for  this  meeting  will  be  of  great  benefit 
to  its  members, 

lo  1892,  at  the  Boston  meeting  of  the  American  Gas  Light  Associa- 
tion, a  paper  was  read  by  Mr.  \V.  K.  Addicks  of  Boston,. Mass..  en- 
titled ^'  A  Gas  Association  and  Its  Members,*^  This  paper  created  a 
great  deal  of  interest  at  the  time  among  the  members  of  the  American 
Gas  Light  Association,  and  was  afterward  referred  to  their  Council 
for  deliberation,  and  to  report  a  plan  somewhat  on  the  line  suggested 
by  Mr.  Addicks.  The  paper  presented  by  Mr.  .-Yddicks  has  been 
carefully  read  and  studied  by  the  members  of  the  various  Gas  Asso- 
ciations of  the  country  since  that  time,  and  informally  discussed  by 
those  members  when  they  have  met  each  other. 

Quite  naturally,  a  matter  that  was  of  such  apparent  interest  to  the 
present  standing  of  these  Associations,  it  being  practically  a  federation 
of  these  organizations  into  one  principal  or  National  .Association,  with 
variotis  branch  or  district  Associations,  found  those  who,  being  loyal 
to  their  own  Association,  looked  with  distrust  upon  anything  that 
might  destroy  its  individuality. 

At  the  1893  meeting  of  the  American  Gas  Light  Association  the 
subject  of  *'  Federation  of  the  Gas  Associations/'  as  it  was  by  that 
time  more  commonly  called,  was  again  brought  before  that  body,  and 
a  special  committee,  with  Mr.  W.  R*  Addicks  as  Chairman,  was  ap- 
pointed to  farther  consider  the  proposed  scheme.  This  Committee 
have  had  the  matter  under  careful  consideration  since  that  time,  and 
have  revised  the  original  proposition  in  many  particulars.  They  have 
requested  that  committees  be  appointed  from  the  different  Gas  Asso- 
ciations, and  that  this  general  committee  meet  just  before  our  present 
meeting  in  order  to  fully  consider  the  matter  as  revised. 

At  the  request  of  the  original  Committee^  your  President  appointed 
Messrs,  Geo,  G.  Ramsdell,  A,  VV,  Littleton  and  B.  E.  Chollar  as  a 
Committee  to  represent  the  Western  (ias  Association  at  this  general 
committee  meeting.  It  is  expected  that  this  matter  of  Federation  will 
be  reported  to  the  Western  Gas  Association,  for  action  at  its  present 
meeting,  and  its  general  plan  comprises : 

I  St,  That  steps  towards  standards  shaO  be  adopted  by  all  Associa- 
tions. 

2d.  A  system  of  papers  and  discussions  upon  the  same  topics  shall 
systematically  be  taken  up  in  the  various  conventions. 

jd.  A  uniform  i>!an  of  publication  of  papers  and  proceedings  in  a 
quart eriy  magazine. 

The  Committee  expect  to  be  able  to  report  in  detail  the  probable 
expenditure  and  income  of  this  last  section.     The  fact  that  this  matter 


2«S 

comes  first  before  the  Western  Cras  Associatioii  mskeft  it  a  very  impoit- 
ant  one,  and  I  trust  that  it  will  have  careiiil  conaidnation  and  be  free 
from  any  hasty  action. 

Gentlemen,  I  thank  you  for  the  honor  you  have  conferred  upon  me 
by  selecting  me  to  preside  at  this  meeting.  I  shall  endeavor  to  dia- 
charge  the  duties  imposed  upon  me  to  the  beat  of  my  ability,  but  the 
success  of  our  meeting  does  not  devolve  upon  the  President;  its  suc- 
cess depends  entirely  with  each  and  every  individual  member.  May 
each  one  of  us,  when  the  time  comes  for  us  to  depart  for  our  homes^ 
feel  that  it  was  profitable  and  pleasant  for  us  to  have  been  here. 

This  meeting  is  now  in  your  hands. 

The  President  announced  the  next  thiog  in  order  would  be  the 

REPORT  OF  BOARD  OF  DIRECTORS, 

which  the  Secretary  read  as  follws: 

Cleveland,  O.,  May  15,  1894. 

A  regular  annual  meeting  of  the  Board  of  Directors  of  tbe  Western 
Gas  Association  was  held  this  morning,' at  xo  o'clock,  at  the  HoDen- 
den,  Cleveland,  O.,  with  the  following  members  present:  E.  H. 
Jenkins,  I.  C.  Baxter,  Wm.  McDonald,  Jas.  Ferrier,  Geo.  T.  T^mp- 
son,  B.  A.  Ward,  A.  W.  Littleton.  The  chair  was  occupied  by  E.  H. 
Jenkins,  and  A.  W.  Littleton  served  as  Secretary. 

On  motion  of  Mr.  Ward,  the  reading  of  the  minutes  of  the  last 
meeting  of  the  Directors  was  dispensed  with. 

The  Board  examined  the  following  papers,  which  have  been  pre- 
pared for  presentation  at  the  Seventeenth  Annual  Meeting  of  this 
Association,  and,  on  motion  of  Mr.  Baxter,  it  was  ordered  that  the 
same  be  read  in  due  course : 

"  Three  Years  in  a  Country  Gas  Works,"  by  S.  M.  Highlands. 

*'  How  to  Make  Small  Electric  Light  Plants  Pay,"  by  I.  C.  Copley. 

"  Influence  of  Temperature  on  Purification,"  by  Jas.  Ferrier. 

'*  Some  of  the  Advantages  of  Oil  Gas  Works  for  Small  Towns,"  by 
J.  W.  Stratton. 

'"  Street  Main  Pressure,"  by  Irvin  Butterworth. 

"  History  of  the  Gas  Meter,"  by  William  McDonald. 

*'  Best  Nlethod  of  Introducing  Gas  Stoves,"  by  H.  Wilkiemeyer. 

"-'  Wrinkle  Department,"  by  George  T.  Thompson. 

"  Report  of  the  Committee  on  Electrolysis." 

The  Board  api)ointed  Messrs.  L  C.  Baxter,  B.  A.  Ward  and  B.  E. 
ChoUar  a  committee  to  audit  the  accounts  and  examine  the  books  of 
the  Secretary-Treasurer,  and  report  thereon  to  the  Association. 

Messrs.  William  McDonald,  James  Ferrier  and  George  T.  Thomp- 
son were  appointed  to  examine  and  report  on  applications  for  mem- 
bership. 

On  motion  of  Mr.  Thompson,  it  was  unanimously  ordered  that  the 
Board  of  Directors  recommend  to  the  Association  that  the  new  Con- 
stitution and  By-Laws,  submitted  at  our  Chicago  meeting  of  1893,  be 
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adopted  at  our  forthcoming  meeting ;  and  if  it  should  be  the  desire  of 
any  of  our  members  that  alterations  or  amendments  should  be  made 
thereto,  that  the  same  be  presented  at  this  meeting  for  consideration 
one  year  hence. 

On  motion  of  Mr,  Ferrier,  it  was  carried  that  the  Board  recommend 
to  the  Association  that  the  business  sessions  of  the  convention  shall 
be  called  to  order  at  9:30  a.m.  and  2  o'clock  p.m.,  and  that  this  an- 
nouncement shall  be  duly  made  on  the  bulletin  board  in  the  hotel 
office. 

The  Board  further  recommended  that  at  1 1  :$o^  on  the  morning  of 
the  first  day  of  the  meeting,  the  Assorialion  shall  adjourn  to  visit  in  a 
body  the  exhibit  of  gas  appliances,  which  has  been  prepared  for  our 
instruction  and  entertainment. 

On  motion,  the  Board  here  adjourned,  to  reconvene  at  the  call  of 
the  President.  A,  W.  Littleton,  Secretary. 

The  Presifjent — V'ou  have  the  report  of  the  Board  of  Directors  be- 
fore you.     What  will  you  do  with  it? 

Mr.  Somerville  moved  that  the  report  be  received  and  adopted, 
and  the  President,  in  answer  to  a  question  by  Mr.  I^ansden,  having 
said  that  the  adoption  of  the  report  would  mean  the  adoption  of  the 
new  Constitution  and  By-laws,  the  motion  to  adopt  prevailed, 

APPOINTING  THE  SPECIAL  COMMITTEES. 

The  President  named  the  following  committees: 

On  President's  Address — L  C.  Baxter,  James  Somerville  and  B. 
E.  Chollar. 

On  Nomination  of  Officers — George  G.  Ramsdell.  Charles  R. 
Faben^  Jr.,  J.  B.  Howard,  J.  T.  Lynn  and  W.  L.  Brown. 

On  Place  of  Next  Meetinc, — E.  G,  Cow^dery,  Robert  Young, 
Joseph  Gwynn,  H.  W^  Douglas  and  George  T,  Thompson. 

On  Memorials — Thomas  G.  Lansden,  F.  W.  Freese  and  W»  M. 
Eaton. 

The  President  having  said  that  although  appUcations  for  member- 
ship would  go  over  until  ta*morrow,  all  those  who  made  application 
should  consider  themselves  entitled  to  take  part  in  the  sessions,  and 
then  called  for  the 

REPORT  OF  THE  SECRETARY-TREASURER, 
which  was  read  by  Mr.  Baxter,  of  the  Auditing  Committee ; 

QuiNCV,  Ills.,  May  i,  1S94. 

To  membership  fees $  100  00 

'*  dues 854  00 

''  sale  of  badges 38  00 

'*  balance  from  May  i,  1893 341   21 

*M33  21 
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Disbu  rumen  ti . 

By  Secretary's  salary $  400  00 

**  sundry  bills,  as  per  vouchers. ....  537  4^ 

**  baL,  cash  on  hand,  May  1,  1894..  395  St 


^1.333  31 


Approved  by  Auditing  Committee, 


Isaac  C.  Baxter, 
B.  A.  Warj>. 

On  motion  of  Mr.  Odiorne^  the  report  was  received  and  placed  on 
file* 

A  GREETING  FROM  THE  PACIFIC  COAST  ASSOCIATION. 

The  Secretary  read  the  following  telegram : 

Sacramento,  Cal.,  May  15,  1S94, 
To  A.  VV.  Littleton,  Secretary  VV^estem  Gas  Association,  HoUenden 

House,  Cleveland,  Ohio; 

The  infant,  the  Pacific  Coast  Gas  Association,  meeting  to-day^ 
sends  greeting  to  the  Western  Gas  Association. 

John  A.  BRirroNy  Sec. 

On  motion  of  Mr.  Somerville,  seconded  by  Mr.  Gwynn,  the  Secre- 
tary was  instructed  to  send  a  greeting  from  this  Association  to  the 
meeting  of  *'  The  Infant/* 

REPORT    FROM    COMMITTEE   ON    REVISION    OF 
CONSTITUTION  AND  BV-LAWS. 

The  President — ^The  next  thing  on  the  programme  is  reports  from 
standing  committees.  The  report  from  the  Committee  on  Constitu- 
tion and  By-Laws  ought  properly  to  come  before  the  meeting,  and 
the  new  Constitution  and  Ely- Laws  be  read.  .'\1  though  we  have  prac- 
tically adopted  it  already,  yet  1  think  we  ought  to  know  exactly  what 
there  is  in  the  new  measure.  I  will^  therefore,  ask  the  Chairman  of 
the  Committee,  Mr.  Ramsdell,  to  read  it. 

[Mr.  Ranisdell  then  read  the  Constitudon  and  By-T^ws  submitted 
at  the  last  annual  meeting,  for  which  see  page  177  of  this  volume. ^ 

Mr.  Ramsdell — ^I  move  the  adoption  of  the  Constitution  and  By- 
Laws. 

The  President — ^You  have  heard  the  reading  of  the  Constitution 
and  By-Laws,  and  the  motion  of  Mr.  Ramsdell.  The  matter  conies 
up  now  for  final  adoption.  The  report  was  carefully  considered  by 
the  Committee  a  year  ago,  referred  to  the  Committee  to  report  thereon 
at  this  time,  and  the  recommendation  of  the  Board  of  Directors  that 
it  be  adopted  as  read  has  been  acted  upon.  If  any  further  amend- 
ments are  proposed  at  the  present  time  the  matter  would  have  to  lie 
over  another  twelve  months. 

Mr.  L\nsden — I  understood  that  the  Constitution  was  adopted 
before  it  was  read. 
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The  President — It  practically  was  adopted  by  the  resolution  adopt- 
ing the  report  of  the  Board  of  Directors ;  but  I  felt  that  in  fairness  to 
the  members  here,  and  so  that  there  might  not  be  any  snap  judgment 
about  it,  the  Constitution  and  By-Liiws  should  he  read.  If  this  mo- 
tion by  Mr.  Rarasdell  goes  through  it  stands  just  as  it  did  before,  or 
you  can  amend  it  at  any  time  during  this  meeting ;  but  proposed 
amendments  would  have  to  lie  oven  If  there  is  no  further  discussion 
desired  1  will  [mt  the  question.  (The  motion  prevailed;  and  on  mo- 
tion of  Mr.  Cowdery*  seconded  by  Mr.  Baxter,  the  Committee  was 
discharged  with  the  thanks  of  the  Association.) 

The  PR£siDE>rr— The  recommendation  of  the  Board  of  Directors  is 
that  we  attend  in  a  body  the  exhibit  of  gas  appliances  to-day.  The 
time  for  adjournment  for  that  pur[)ose  is  nearly  at  hand,  but  as  we 
have  about  20  minutes  yet,  I  would  suggest  the  Secretary  read  one  or 
two  of  the  questions  from  the  Question  Box,  so  that  the  time  may  be 
profitably  occupied. 

The  Secretary — The  first  question  is: 

1.  *^  Where  can  one  get  market  t/uo  tat  ions  on  coal  tarT^ 

The  President — That  is  an  important  question  to  most  of  us,  as  the 
price  of  coal  tar  is  a  subject  we  are  all  interested  in,  and  if  there  is 
any  place  where  we  can  get  market  quotations  on  coal  tar  we  shall  l>e 
glad  to  hear  of  it;   if  not,  we  shall  be  glad  to  know  w^hy  not, 

Mr.  Odiornr — The  question  is  rather  vague,  because  there  are 
different  qualities  of  coal  tar.  There  is  the  imported  tar  and  a  tar 
produced  by  the  blast  furnaces  in  this  country,  besides  the  staple  tars 
resuldng  from  the  manufacture  of  coal  and  water  gas.  Therefore  I 
think  it  would  be  rather  hard  to  answer  the  tjuestion.  The  head- 
quarters for  the  Western  tar,  I  think,  is  the  S.  K.  Barrett  Manufactur- 
ing Company,  of  Chicago,  who  handle  a  large  proportion  of  it, 

Thi-:  PRESiot.NT — Can  anyone  else  give  us  any  information  in  the 
matter?     If  not,  the  Secretary  will  read  the  next  question— 

2.  **//«iJ  any  member  had  experience  with  electrical  apparatus 
'  for  gas  lighting  f     If  so.  was  it  a  success  or  a  failure  if** 

Mk,  RirssELL — Does  that  refer  to  house  lighting? 

Thk  PREsii>E>rr — One  would  naturally  sujjpose  it  refeixed  to  all  cases 
of  lighting  gas  t>y  electricity. 

Mr.  Russell — I  have  had  some  experience  in  house  lighting.  I  do 
not  think  it  would  apply  to  street  lighting  and  be  much  of  a  success. 
Naturally  it  is  necessary  to  use  primary  batteries  for  that;  antl  if  a 
man  has  much  of  a  district  to  cover  I  do  not  think  he  could  well  use 
electricity  for  lighting  purposes,  because  1  think  the  lamps  could  be 
better  lighted  with  the  ordinary  torch. 

Thk  President — W  hat  has  been  your  experience  in  house  lighting? 

Mr.  Russell — With  house  lighting,  where  the  wiring  is  properly 
put  in,  and  where  the  equipment  is  perfect,  as  far  as  I  know  or  have 
heard,  electricity  can  be  operated   very  successfully.     There   are  a 


number  of  electrical  cancems  which  have  dectric  gas  lighting  appfi* 
ances.  and  any  one  of  them  niD  do  it. 

The  Prfsident — Whstt  b  the  smallest  narober  of  burners  in  a  boose 
which  coQld  be  practicallT  fitted  ap  with  an  electrical  apparaios  lor 

lighting  purposes? 

Mr.  Russell — Do  jqu  mean  in  one  chandelier? 

The  Prfat dent— How  many  in  a  house? 

Mr.  Rcssell — In  a  house  ha\-ing  60  or  70  jets  it  can  be  pat  in  verr 
cheaply.  I  would  suggest,  howe%*er,  that  each  room  he  fitted  for  the 
purpose  separately,  I  do  not  think  that  one  set  of  batteries  and  wires 
will  work  very  successfulh'  for  all  the  rooms  in  a  house.  It  would  be 
a  good  thing  to  put  those  up  in  series ;  and  if  the  wires  are  made 
sufficiently  large  to  carry  the  current  they  will  not  be  overtaxed.  U 
you  overtax  a  wire,  I  do  not  care  whether  with  dynamic  electricity  or 
with  static  electricity*  there  is  bound  to  be  a  bad  resuh.  That  is  where 
the  great  trouble  is  had.  Everybody  tries  to  put  things  in  too  cheaply. 
The  wires  are  too  small,  and  therefore  they  do  not  gi%'e  good  results. 
Another  thing,  the  batteries  are  ver>^  seldom  properly  looked  after. 
In  a  town  where  there  is  no  one  who  makes  a  business  of  wiring  up 
houses,  and  no  one  to  look  after  the  batteries,  there  is  some  trouble 
probable;  but  if  one  has  a  proper  installation,  and  will  take  care  of 
the  wires  and  batteries,  I  think  it  will  pay  him  to  use  electricity  for 
lighting  purposes. 

Mr.  Hif;HL.\XDS — ^As  I  have  had  some  experience  with  house  Hgbt- 
ing  by  electricity,  it  may  be  of  advantage  to  some  one  if  1  contribute 
an  answer  to  that  question*  As  you  probably  know,  we  keep  a  corps 
of  electric  wire  men,  and  have  to  devote  a  little  attention  to  house 
lighting  by  electricity*  We  find  that  our  customers  are  well  pleased 
with  it,  and  that  it  is  possible  to  wire  a  house  and  to  light  it  by  gas 
just  as  advantageously,  and  that  it  is  as  easily  handled  as  when  light- 
ing by  incandescent  lamps.  We  wire  the  rooms  separately — the  halls 
and  bedrooms.  There  are  appliances  for  lighting  the  gas,  just  as  you 
put  in  switches  for  turning  on  the  incandescent  lamps.  We  have 
probably  25  or  30  houses,  with  from  6  to  30  rooms  each,  that  are 
now  using  it,  ^nd  no  one  of  those  parties  cares  to  use  the  incandes- 
cent lights  in  preference  to  gas,  because  they  now  have  all  the  ad- 
vantages of  incandescent  lamps  with  none  of  the  disadvanges  and  at 
less  expense.  I  am  not  technical  enough  to  answer  the  question  fully 
as  to  just  how  the  wiring  is  done,  but  if  any  person  cares  to  have  the 
information  I  will  fonvard  it  to  him  without  any  expense  whatever. 
It  can  be  made  very  convenient  and  very  successful,  and  there  is 
no  expense  to  operate  it  except  the  little  expense  for  renewal  of  bat- 
teries, 

Mr.  Butterworth — If  Mr,  Cline.  of  Springfield,  O.,  were  here  he 
could  tell  you  what  he  has  told  me,  that  in  Springfield  the  Public 
Library  is  lighted  with  gas,  equipped  for  electric  lighting,  and  that  it 
is  very  satisfactorily  done  and  is  very  successful  indeed. 
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Mr.  McIluenny — It  is  not  only  important  to  the  gas  people  to 
make  the  use  of  gas  as  effective  and  as  convenient  as  possible,  but  to 
every  one  who  bums  gas  this  is  one  of  the  greatest  conveniences 
which  you  can  possibly  imagine,  I  put  it  into  my  own  house  and  I 
would  not  be  without  it  far  anything.  It  is  a  great  convenience  and 
comfort  to  be  able,  when  you  are  in  bed,  by  simply  touching  a  but- 
ton, to  light  up  your  halls  and  rooms,  so  that  if  a  burglar  happens  to 
come  in  you  at  once  have  decidedly  the  advantage  of  him,  for  he 
would  be  very  much  astonished*  In  that  way  I  consider  it  not  only 
a  great  convenience,  but  a  very  great  safeguard.  It  is  quite  as  con- 
venient as  electric  incandescent  lighting.  You  have  simply  to  go  to 
the  wall  and  touch  a  button,  and  your  chandelier  is  lighted.  It  is  all  • 
done  quickly.  No  matches  are  retpjired*  I  think  anyone  who  bums 
gas— not  only  the  gas  makers  but  all  who  use  it— ought  to  encourage 
everything  which  makes  gas  attractive.  We  ought  to  put  the  device 
in  wherever  we  can.  I  have  been  surprised  at  the  small  cost.  The 
man  who  attends  to  the  batteries  does  it  for  a  dollar  or  two  a  year ; 
for  they  do  not  really  ret] u ire  any  great  attention. 

Mr.  Pknn— I  have  my  house  lit  up  with  an  electric  gas  lighting 
apparatus,  but  I  use  a  storage  battery,  and  think  it  is  much  better 
than  other  forms  of  battery.  The  other  batteries  are  continually  get- 
ting out  of  repair  or  running  dowm ;  but  a  storage  battery  will  last  al- 
most indefiuitely.  I  would  not  be  without  the  apparatus  in  my  bouse 
for  three  times  the  cost  of  it.  I  consider  it  just  as  convenient  as  in- 
candescent electric  lighting. 

Mr.  Odiorne — What  is  the  expense  of  the  storage  battery? 

Mr.  Pexx— The  battery  which  I  use  cost  me  $9  per  cell;  and  as  I 
run  my  own  electric  light  plant  I  fill  it  myself. 

Mr.  SoMERviLLE — I  Understand  you  can  light  the  gas  with  elec- 
tricity, but  1  have  not  yet  understood  that  yuu  could  turn  it  off  in  the 
same  way.  1  vvish  some  of  the  gentlemen  who  use  it  would  describe 
in  a  few  words  the  modus  operandi.  How  is  it  turned  on,  and  how 
is  it  turned  off  ?  (Jive  us  some  idea  how  it  is  operated.  I  am  sure 
Mr.  Mcllhenny  can  tell  us  how  it  is  done,  and  I  hope  he  will  en- 
lighten others,  who  may  be  ignorant,  like  myself,  about  it. 

Thf.  President — Can  anybody  give  Mr.  Somerville  that  informa- 
tion? It  is  a  matter  that  we  are  all  interested  in. 

Mr.  McIlhennv — ^I  really  do  not  understand  the  construction  of 
the  wires  for  the  electrical  appliances ;  hut  to  turn  it  on  or  off  we 
simply  press  a  key,  one  end  of  which  is  black  and  the  other  white. 
When  turning  it  on  the  white  end  of  the  key  is  pressed,  and  when 
shutting  it  off  the  black  end  of  the  same  key  is  pressed.  The  key 
swings  on  a  hinge  in  the  middle,  and  both  ends  are  eriually  prompt 
in  performing  their  duty. 

The  pREsinE>rr— Do  you  turn  the  gas  on  antl  light  it  at  the  same 
time  by  simply  pressing  the  button? 
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key  does  both.     Pressing  the 


Mr.  McIlhekny — ^Yes;    the  s; 
white  end   of  the  button  turns  the  gas  on  and  lights  it ;   pressing  the 
black  end  shuts  the  gas  off  as  effectually  as  the  other  end  lights  it. 

Mr.  Hir.HLANiJs— a  further  advantage  I  think  of  is;  We  have  in 
our  city  a  lamp  post  in  front  of  a  house,  probcibly  300  feet  from  the 
house*  Three  years  ago  that  was  also  connected  up  with  electric 
wires  so  that  the  lamp  on  the  post  could  be  lighted  from  the  house. 
It  has  never  since  retiuired  any  attention,  but  has  been  turned  on  and 
off  from  the  hall  of  the  house  every  night  and  morning  since.  How 
much  further  that  system  can  be  carried  is  simply  a  question  of  bat- 
tery power.  This  lamp  is  controlled  entirely  from  the  battery — which 
is  a  dr)"^  battery  and  not  a  storage  battery.  The  question  of  the 
strength  of  the  battery  is,  of  course ,  a  simple  matter.  By  adding  to 
the  cells  of  the  battery,  and  thus  simply  increasing  the  voltage,  you 
can  carry  its  effect  as  far  as  you  see  lit,  but  of  course  inc revising  the 
voltage  will  increase  the  expense  of  the  battery.  In  installing  these 
at  first  we  agreed  to  keep  tbera  in  repair  free  of  expense  to  the  con- 
sumer— they  paying  for  the  installation.  A  complete  installation  for 
100  burners  wouhl  cost  about  $12^,  put  uj)  with  a  wire  strong  enough, 
and  well  enough  insulated,  to  be  practically  indestructible ;  so  that 
outside  of  the  expense  of  renewing  the  battery,  and  the  cost  of  the 
wiring  itself,  there  should  be  no  expense  for  years*  The  results  have 
been  very  satisfactory  wherever  we  have  installed  the  apparatus. 
The  only  question  at  any  time  has  been  the  expense  of  installation. 
It  costs  just  about  the  same  to  wire  up  for  the  gas  bghting  that  it  does 
to  wire  up  for  the  s^me  number  of  incandescent  lamps,  and  it  is 
equally  indestructible. 

Mr.  Harbisox — ^I  think  the  writer  of  that  question  must  have  had 
in  mind  the  idea  of  the  practicability  of  ordinary  house  lighting  by 
the  use  of  electricity.  But  in  listening  to  the  gendemen  who  have 
spoken  on  the  subject  I  have  nut  observed  that  any  of  them  have 
given  any  indication  as  to  whether,  for  instance  in  this  rooni,  where 
there  are  24  burners  on  the  chandelier,  and  it  was  desired  to  light 
only  one  or  two  burners  on  each  chandelier,  or  on  any  one  of  them, 
it  can  be  done  separately,  or  whether  all  the  burners  must  be  lighted. 
It  seems  to  me  that  this  is  the  practical  point.  We  all  have  a  great 
many  more  gas  jets  in  our  houses  than  we  want  to  use  all  the  time. 
Can  the  servant,  in  going  around  at  bghting  time,  light  as  many 
burners  as  may  be  required  by  simply  [jressing  a  button,  or  must  all 
the  jets  be  lighted,  antl  then  go  around  and  turn  ofi  a  certain  num- 
ber? ^\"!ll  some  one  who  has  had  experieni:e  tell  us  a  little  more 
definitely  with  regard  to  that,  and  whether  it  is  practicable  to  so 
arrange  it? 

Mr.  Highlands — ^^In  answer  to  that  question,  the  burners  are  put 
on  wires  in  series,  and  the  current  going  first  to  one^  follows  right 
through  the  series  j  and  when  yuu  turn  it  on  by  pressing  the  button  it 
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will  light  all  the  burners  in  that  series.  If  you  wish  to  light  but  one  or 
two  burners  you  must  have  a  separate  wire  for  those  one  or  two 
burners. 

The  President — You  can  readily  see  how  we  can  make  the  ques- 
tion box  a  very  profitable  institution  if  we  try.  We  have  one  more 
question  which  may  be  answered  before  the  recess: 

3.  *^  ^  gas  works  has  a  holder  heated  a  black  away  from  the  plant* 
Hoiv  can  the  movement  of  the  holder  be  best  indicated  in  the  office^* 

Will  some  one  answer  that  c[uest)on?  If  Mr.  Joseph  Light  is  in  the 
room  I  think  he  can  answer  it. 

Mr.  Georgk  Light — ^Joseph  Light  is  not  here,  but  I  think  I  can 
answer  that  question.  It  is  done  by  a  wire  run  from  the  holder,  and 
then  simply  reduced  by  pulleys  into  a  dial.  We  have  had  that  device 
in  use  for  eight  years,  and  have  never  had  any  trouble  with  it*  Its 
operation  is  entirely  satisfactory.  It  is  done  on  the  relief  holder  of  a 
water  gas  plant,  to  tell  the  water  gas  man  what  he  is  making.  The 
scale  is  divided  up  as  low  as  500  feet. 

Mr»  Thompson — Has  Mr*  Light  ever  had  any  difficulty  with  that 
attachmeni  because  of  sleet? 

Mr.  Light — Never. 

Mr.  Harper — Some  time  ago  I  saw  a  very  useful  plan  of  that 
kind  in  the  case  of  a  New  York  company.  It  was  arranged  some- 
thing Hke  a  switch  board  for  a  number  of  incandescent  lamps.  The 
lamps  were  of  di  fie  rent  color,  and  indicated  by  the  color  the  height 
of  the  holder.  I'pon  every  movement  of  the  holder  the  lamps  would 
put  themselves  in  evidence  at  once.  It  struck  me  as  being  a  pecu- 
liarly complete  way  of  getting  over  the  difhculty. 

Mr.  Thompson — I  have  seen  another  manner  of  indicating  the 
height  of  movement  of  the  holder,  but  not  in  this  country — 1  wish  to 
ask  if  any  member  knows  of  its  being  applied  in  Amenca? — that  con- 
sists of  a  large  bowl  carried  on  the  crown  of  the  holder,  at  the  edge, 
from  which  a  pipe  carries  a  stream  of  glyceqne  through  an  under- 
j^ound  pipe  to  a  gauge  at  a  convenient  point  in  the  office.  The 
large  bowl  is  of  so  much  greater  size  and  capacity  than  the  pipe 
itself,  that  the  height  of  the  holder  cuts  very  little  figure  in  the  height 
of  the  liquid  in  the  bowl;  but  the  pressure  due  to  that  additional 
height  is  so  considerable  that  a  delicate  gauge  would  perfectly  indi- 
cate every  movement  of  the  holder.  That  gauge  was  applied  at  a 
distance  of  over  300  feet  from  the  holder* 

Mr.  Highlands — I  do  not  believe  that  a  gas  man  should  be  very 
much  of  an  advocate  oi  the  use  of  electricity,  neither  should  he  en- 
tirely ignore  it;  but  the  question  of  harnessing  it  and  putting  it  where 
it  can  do  your  work  easily,  conveniently  and  cheaply,  comes  up  so 
freipiently  in  gas  works  that  I  do  not  think  we  can  properly  ignore  it. 
J  wish  simply  to  say,  regarding  an  apparatus  of  that  kind  to  be  put 
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up  cheaply,  T  would  use  the  ordinary  house  bell  attachment  which  i 
put  up  in  our  kitchens  to  show  the  locations  of  the  rooms  in  the  house, 
and  I  would  put  a  wire  with  necessarj-  attachments  on  a  column  of 
the  holder  and  let  the  holder  make  a  contact  with  that.  It  would 
cost,  probably,  ^5  to  put  it  up,  and  then  would  cost  nothing  to  keep 
it  in  order* 

The  Association  then  took  a  recess  until  a  o'clock  p.m»,  and  the 
members  in  a  body  visited  the  exhibit  of  gas  appliances. 


FIRST   DAY— AFTERNOON   SESSfON. 
REPORT  OF  COMMITTEE  ON  NOMINATION  OF  OFFICKRS. 

Mr,  Kcmsdell — Your  Committee  on  the   Nomination    of  Officers 
begs  leave  to  submit  the  following  report : 

Frestdeni — f.  C.  Baxter,  Detroit.  Mich. 

First  Vice-Fresident — W.  H.  Odiome,  Springfield,  Ills. 

Second  Vice-President — ^S.  M.  Highlands.  Clinton.  la. 

Secretary  and  Treasurer — J.  \V,  Dunbar,  New  Albany.  Ind, 

Directors — E.  H.  Jenkins,  Columbus,  Ga* ;  J.  VV.  Stratton,  Val- 
paraiso, Ind. ;  William  McDonald,  Albany,  N*  Y. ;  Geo.  T,  Thomp- 
son. St.  Louis,  Mo. ;  Irvin  Butterworth,  Columbus,  O. ;  William  M. 
Eaton,  Jackson,  Mich, ;  Robert  Young,  Allegheny  City,  Pa.  ;  James 
Forbes,  Chattanooga,  Tenn. ;  H.  Merrill,  Janesville,  Wis. 

I  wish  to  say  to  the  members  of  the  Association,  with  regard  to  the 
nomination  for  Secretary-Treasurer,  that  your  Committee  has  ex- 
hausted every  effort  that  it  was  capable  of  using  in  the  endeavor  to 
continue  Mr.  Littleton  in  that  office.  We  all  know  that  he  has  been 
an  exceedingly  and  unusually  faithful  office r»  that  he  has  been  untir* 
ing  in  his  loyalty  to  the  Association,  and  in  the  courtesy  of  his  treat- 
ment of  the  members*  I  know  you  will  all  feel  with  me  a  keen  regret 
that  Mr.  Littleton  leaves  the  position  which  he  has  so  long  held :  but 
he  has  given  the  Committee  satisfactory  reasons  why  he  should  be  re- 
lieved at  this  time,  and  the  Commttteehas  had  no  other  course*  there- 
fore, than  to  select  a  gentleman  who  will,  I  think,  meet  with  your 
approbation,  as  his  selection  met  with  the  approbation  of  the 
Committee. 


ELECTION  OF  OFFICERS, 

On  motion  of  Mr,  Ramsdell,  seconded  by  Mr.  Littleton,  Mr. 
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Geo. 


T*  Thompson  was  instructed  to  cast  the  ballot  of  the  Association  for 
the  election  of  the  nominees ;  and  having  done  so  they  were  declared 
by  the  President  to  be  duly  elected  as  officers  for  the  ensuing  year. 

Mr.  SoMKRViLLK— Mr.  President,  I  don*t  much  like  this  sort  of 
thing,  Is  it  not  possible  to  induce  our  Secretory  to  continue  in  office? 
We  members  are  taken  very  much  by  surprise.  The  thing  has  been 
done  so  quickly  that  I  almost  wish  we  could  reconsider  the  motion. 
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The  President — It  is  of  course  mlable  to  move  to  reconsider. 

Mr.  SoMEKViLLE — I  don*t  know  whether  it  would  be  of  any  use  to 
make  that  motion ;  but  if  it  can  be  done  I  think  something  certainly 
ought  to  be  done  or  said  in  recognition  of  the  long,  faithful  and  effi- 
cient service  of  our  esteemed  and  worthy  Secretary,  Mr.  Littleton-  I 
hate  to  part  with  him  in  this  way.  I  am  not  good  enough  speaker 
to  say  what  I  would  like  to  say  about  it 

The  pREsiLiENT  — I  will  say  that  the  Chair  is  here  to  execute  the 
wishes  of  the  meeting,  I  confess  I  am  quite  as  much  taken  by  sur- 
prise as  other  members  seem  to  have  been.  I  am  ready  to  entertain 
any  motion  you  wish  to  make. 

Mr.  R.AMSDELL — 1  might  say  in  connection  with  this  matter  that 
Mr*  Littleton  has  no  warmer  friend  in  the  room  than  I  am  This 
matter  was  brought  to  ray  attention  two  months  ago,  I  was  then 
pledged  to  secrecy  about  it*  After  exhausting  every  argument  I 
could  bring  to  bear  upon  him,  and  trying  in  every  way  to  get  Mr. 
Litdeton  to  reconsider  his  decision,  I  finally  agreed  to  take  the  course 
I  have  just  taken,  for  1  know  from  what  Mr.  Littleton  has  told  me 
that  it  would  be  impossible  for  him  to  continue  in  the  office.  1  think 
it  would  be  not  only  well,  but  there  should  be  a  Committee  appointed 
to  prepare  suitable  resolutions  expressing  our  respect  and  confidence 
in  Mr.  Littleton.  At  the  same  time  I  think  it  would  be  quite  useless 
for  us  to  try  to  change  him  in  the  decision  which  he  has  made. 

Mr*  Dunbar — I  move  that  a  Committee  be  appointed  to  prepare  a 
set  of  resolutions  expressive  of  our  appreciation  of  the  services  of  our 
retiring  Secretary-Treasurer. 

The  motion  was  carried  and  the  President  subsequently  appointed  as 
such  Committee:  J.  H*  Howard,  B*  E.  ChoUar  and  C.  R.  Faben,  Jr. 

REPORT  OF  THE  COMMITTEE  ON  ELECTROLYSIS. 

Mr.  Geo.  Tread  way  Thompson,  Chairman  of  the  Committee  on 
Electrolysis,  read  the  following  report: 

Your  Committee,  to  whom  was  referred  the  matter  of  electrolytic 
corrosion  of  gas  and  water  pipes  by  the  return  currents  of  electrical 
street  railways,  submit  the  following  report  as  the  results  of  their  in- 
vestigations : 

A  thorough  appreciation  of  the  principles  of  electrolysis  being  nec- 
essary to  the  proper  exj>lanation  of  the  effects  observed,  your  committee 
may  be  pardoned  for  repeating  some  details  which  may  be  already 
familiar*  Practical  employment  of  the  phenomenon  of  electrolysis  is 
made  in  electro-plating,  in  the  Edison  electric  meter,  in  the  reduc- 
tion of  aluminum  and  other  metals  from  their  oxides,  in  the  purifica- 
tion of  sewage,  etc.  ;  byt  the  condition  of  its  application  most  similar 
to  that  which  we  are  now  considering  is  exhibited  in  the  well-known 
laboratory  experiment  of  analyzing  water  by  the  passage  of  an  electric 
current  between  poles  immersed  in  the  acidulated  liquid  j  for  elec- 
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now  a  full  agreement  by  both  the  owners  of  the  buried  pipe  and  wire 
systems  and  the  street  railway  people  as  to  the  cause  of  the  trouble, 
all  uniting  in  ascribing  it  to  the  earth  returns  of  the  enormous  currents 
used  in  electric  traction. 

Having  agreed  that  the  grounded  current  is  responsible  for  the  in- 
juries we  have  observed,  let  us  see  the  manner  in  which  it  acts.  No 
effect  is  produced  where  the  current  reaches  the  pipes,  for  this  is  a 
negative  electrode,  and  would  be  receiving  a  deposit  from  the  rails 
and  bond-wires,  if  any  action  were  apparent.  Neither  is  there  likely 
to  be  any  damage  in  the  body  of  the  pipe,  unless  a  small  connecting 
line  should  be  encountered  whose  greater  resistance  would  cause 
heating,  or  the  presence  of  joints  of  higher  resistance  (due  to  leaks^ 
or  the  use  of  cement)  should  force  the  current  out,  to  return  a  few 
inches  further  on.  But  the  injurious  action  occurs  at  the  point  where 
the  current  leavti  the  pipes  to  enter  some  conductor  offering  an 
easier  path.  This  will  usually  take  place  opposite  the  power-house  — 
where  the  current  is  also  greatest  in  quantity  owing  to  the  accumu- 
lated returns  from  the  entire  line — and  at  points  where  pipes  cross 
beneath  the  tracks,  the  current  returning  to  the  rails  with  especial 
readiness  if  the  direction  of  the  pipes  no  longer  coincides  with  that  of 
the  railway.  Here  the  conditions  of  our  laboratory  experiment  are 
reproduced.  Of  two  points  where  rails  and  pipes  are  etjually  dis- 
tant,  the  greater  flow  of  current  will  take  place  where  the  greater 
moisture  exists.  This  moist  earth  then  is  our  electrolyte,  made 
specially  effective  by  the  gas,  ammonia  from  animal  refuse,  salt  from 
melting  snow,  or  other  chemicals  present  in  the  ground ;  the  pipe  is 
our  anode ;  and  the  rail  or  other  objective  point  of  the  current  the 
cathode.  The  metal  of  the  anode  or  positive  pole  is  gradually  car- 
ried in  the  direction  of  (low*  of  the  current:  and  the  electrolysis  once 
begun,  the  oxygen  and  ozone  of  the  electrolyzed  moisture  collect  at 
the  positive  pole  and  aid  in  attacking  the  pipe.  The  rapidity  of  its 
destruction  depends  on  the  quantity  of  current  passing  rather  than 
upon  its  voltage;  and  instances  are  on  record  and  in  the  knowledge 
of  your  Committee  where  a  single  month  sufficed  to  destroy  new  ser- 
vice pipes. 

Verbal  expressions  from  several  sources,  as  well  as  certain  pub* 
lished  discussions,  seem  to  indicate  that  the  fuH  extent  and  effect  of 
this  electrulytic  trouble  is  hut  vaguely  realized  by  many  of  us.  Some 
of  us  may  think  that  not  having  found  any  ill  effects  ourselves,  the 
question,  though  an  interesting  one,  deals  with  a  matter  that  does  not 
touch  ui  directly.  Your  Committee  would  emphasize  this  statement, 
that  no  city  in  which  an  electric  road  is  operating  with  any  part  of 
the  return  through  the  ground,  has  its  gas  and  water  pipes  wholly  free 

•Mr.  Allyn*s  account  of  the  coaling  ol  a  (fas-pipe  by  lead  electrolylically  de- 
posited from  a  water  service  will  be  found  in  the  proceeding!  New  Eng*  Assn. 
Gas  Engnrs*,  Am.  Gas  Ll  Journal,  Mcb.  12^  '94,  p*  364. 
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covering  of  pitch,  kept  in  place  by  boxing  of  convenient  form.  All 
these  protect! ves  are  too  costly  for  general  adoption,  and  no  partial 
installation  of  any  of  them  would  wholly  cure  the  trouble. 

A  similar  statement  may  he  made  regarding  the  device  of  winding 
or  protecting  the  pipes  with  copper  wires  attached  to  plates  buried 
below.  This  was  tried  in  Cambridge,  Mass.,  but  relinquished  be- 
cause of  the  rapid  destruction  of  the  copper  ground-plates. 

The  paralleling  of  gas  mains  on  each  side  of  streets  occupied  by 
electric  roads,  that  there  may  be  no  crossing  service  pipes,  has  been 
suggested;  and  in  Aurora,  111.,  circumstmces  have  left  the  Gas  Light 
Company  with  their  mains  thus  duplicated,  and  hitherto  no  trouble 
from  electricity  has  been  experienced.  But  it  would  seem  that  while 
crossing  mains  at  intersecting  streets  could  be  insulated,  some  electric 
leakage  or  induction  must  occur  from  the  long  parallel  lines  of  uninsu- 
lated conductors,  rails  and  pipes,  thus  placed  comparatively  close  to- 
gether. The  British  Committee  on  the  electrol)tic  subject  seem  to 
regard  the  intequosition  of  six  feet  of  dry  earth  as  a  sufficient  shield, 
but  under  the  conditions  existing  in  most  cities  the  absence  of  moist- 
ure would  be  difhcult  to  guarantee ;  and  the  great  cost  of  such  a 
method  of  protection,  even  if  effective,  would  put  it  out  of  the  ques- 
tion. 

The  use  of  cement  joints  for  gas  mains  is  in  a  measure  an  advan- 
tage as  a  protection,  for  any  tendency  to  increase  the  resistance  of 
our  pipes  is  helpful  so  far  as  it  goes.  This  remedy  though  does  not 
apply  to  the  water  mains ;  and  should  the  pipes  have  been  connected 
to  the  dynamos  or  cross-bonded  to  the  rails,  as  will  be  described 
later,  the  presence  of  cement  joints  would  be  a  positive  source  of 
danger. 

It  is  plainly  apparent  from  a  consideration  of  the  foregoing  devices 
and  the  conditions  which  limit  them,  that  no  remedy  can  be  applied 
by  the  gas  and  water  interests  which  will  be  wholly  effective.  We 
now  come  to  consider  the  preventives  whose  adoption  devolves  upon 
the  railway  companies. 

In  the  earlier  days  of  the  *^  broomstick  trains,''  the  practice  as  to 
current  direction  was  not  as  uniform  as  it  generally  is  now,  for  in 
some  plants  the  dynamos  were  run  with  the  positive  pole  to  the  trol- 
ley wire,  and  some  with  the  negative.  In  the  latter  cases,  electro- 
Ij^ic  effects  were  produced  along  the  entire  line  wherever  the  current 
would  find  a  ready  path  from  pipes  to  rails,  so  that  locating  the  in- 
juries was  a  much  more  difficult  task.  As  the  car  motors  take  cur- 
rent either  way,  however,  reversing  the  current's  direction  was  an 
easy  matter^ — especially  in  places  where  but  one  electric  road  is  oper- 
ating— and  has  !>een  very  generally  done ;  the  liability  to  corrosion 
is  thus  brought  to  within  a  narrower  range,  and  largely  localized  in 
the  neighborhood  of  the  power-houses. 

Most  prominent  in  point  of  number  among  the  remedial  devices 
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adopted  by  the  railway  companies  are  those  for  securing  additional 
electrical  contact  at  the  bonds,  and  obtaining  a  bond  conductiWty 
approximately  equal  to  that  of  the  rail  itself.  The  necessity  of  greater 
attention  to  this  latter  point  is  shown  in  the  tables  which  have  been 
published  of  relative  conductive  areas  of  the  several  sizes  of  rails  and 
bonds  in  use ;  it  hai^  been  customary  to  bond  56-lb.  rails,  for  instance, 
with  No.  0  B.W,  G.  copper  wire,  whose  relative  conductivity  is  but 
one-twentieth  as  great.  The  use  of  the  customary  sizes  of  supple- 
mentary wires  between  the  rails  is  by  this  comparison  shown  to  be 
equally  ridiculous  and  ineffective;  one  writer  remarks  that  it  is  **  lay- 
ing a  twelve-inch  water  main  and  then  putting  a  one-half  inch  pipe 
alongside  to  help  it  out;**  and  it  has  been  well  said  that  the  weight 
of  copper  now  used  in  sufiplementary  ground  wires  would  be  much 
better  employed  in  the  form  of  heavier  bonds,  A  contributor  to  The 
Ettgttuering  Record  ^\3X^%  that  **a  section  H,  6o-lb.  I^wis  &:  Fowler 
box  rail  has  about  the  same  resistance  as  a  copper  wire  one  and  one- 
eighth  inches  in  diameter.  No  such  amounts  of  copper  have  yet  been 
used  to  make  bonds,  and  until  they  have,  the  possibilities  of  rail  re- 
turns have  not  been  exhausted.''  The  same  writer  refers  to  some 
experiments  by  Messrs.  Warner  &  Thayer  on  track  resistances,  which 
showed  that  t\\K  resistance  of  the  rail  section  was  so  slight  that  the 
calculated  resistance  of  the  bonds  accounted  for  nearly  all  of  that  ob- 
served. 

In  order  to  decrease  the  cost  of  bond  wires  it  has  been  suggested 
to  make  them  twelve  inches  long  instead  of  thirty  inches,  as  is  usually 
done,  which  would  also  reduce  the  bond  resistance,  and  to  use  rails 
sixty  or  one  hundred  feet  long  instead  of  thirty  feet.  The  suggested 
use  of  bonds  of  e<|ual  conductivity  with  the  body  of  the  rail  and  of 
greater  rail  lengths  is  still  a  step  short  of  wielded  joints  and  continu- 
ous tracks,  which  have  been  adopted  on  several  lines.  The  principal 
objection  to  the  use  of  continuoujs  rails  has  been  the  fear  that  changes 
in  temperature  would  induce  alterations  in  their  lengths,  previously 
allowed  for  by  spacing  between  abutting  joints,  and  that  buckling  or 
deflection  of  the  tracks  wouid  thereby  ensue.  But  careful  tests  on  a 
practical  scale  seem  to  have  shown  that  in  a  well-laid  track  of  this 
character  linear  expansion  may  be  disregarded,  and  that  changes  in 
teinperature  produce  their  effects  ''  in  a  minute  enlargement  and  re- 
duction of  the  sectional  area  of  the  rail."*  Such  a  line  of  double 
track,  three  and  one-half  miles  long,  is  now  being  laid  on  the  North 
Broadway  extension  in  St.  I^uis,  the  object  of  its  introduction  being 
the  desire  to  decrease  the  jolting  of  cars  by  doing  away  with  rail 
joints ;  but  the  manager  of  the  roads  has  remarked  that  an  incidental 
advantage  is  expected  from  a  more  efficient  return  of  the  current- 

The  use  of  the  **  three  wire  system'*  on  electric  roads  has  been 
advocated  by  Mr.  W.  Nelson  Smith  as  a  deterrent  of  electrolytic  cor- 
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rosion,  and  has  been  in  operation  in  Portland,  Ore.,  for  the  past  two 
years »  with  reported  success.  lo  its  application  for  this  purpose  on  a 
double  track  road,  the  trolley  wire  above  one  track  serves  as  the  pos- 
itive, the  other  as  a  negative,  and  the  rails  and  earth  as  the  neutral 
wire.  There  may  be  a  potential  difference  from  earth  of  500  volts  to 
each  trolley  wire^  and  1,000  volts  between  thera.  The  rails  or  neutral 
wire  merely  carry  the  current  required  by  the  difference  in  load  on  the 
two  sides  of  the  line,  which  is  only  considerable  when  cars  are  start- 
ing out  or  going  in,  and  in  the  morning  and  evening  business  and 
home  travel,  or  in  cases  of  **  bunching/'  The  difiicuhies  in  over- 
head construction  and  insulation  are  increased,  but  it  is  said  that  only 
one-fourth  to  one-half  the  overhead  copper  is  required  as  for  a  two 
wire  all  copper  system,  such  as  the  double  trolley* 

A  common  practice  is  to  bury  at  certain  points  on  the  car  Une  old 
car-wheels ^  rails,  or  other  forms  of  plates  to  collect  the  ground  cur- 
rents connected  by  supplementary  wires  to  the  power  stations.  But 
instances  are  known  where  such  supjplementaries  have  been  used  of 
so  great  length  and  consequent  resistance,  that  instead  of  carrying  the 
current  back  to  the  dynamos,  they  were  found  by  lest  to  be  actually 
positive  to  the  earth.  Their  insufficiency  is  more  explicitly  shown  in 
the  experiments*  of  Mr.  J-  D,  Rastron,  Chief  Engineer  Union  Rait- 
way  Company,  Chester,  Pa.,  whose  tests  showed  in  one  instance  that 
the  track  and  ground  supplementary  wires  were  carrying  255.5  ^n^" 
peres  of  current,  the  city  water  mains  12.8  amperes,  and  the  plates, 
though  connected  with  an  unquestionably  thorough  ground  in  a 
creek,  but  0.5  ampere.  This  was  doubtless  a  case  with  exceptionally 
unfavorable  conditions ;  but  even  under  propitious  circumstances  no 
great  proportion  of  the  current  could  be  expected  to  reach  the  iso- 
lated ground  plates,  of  relatively  small  earth  contact,  as  compared 
with  the  quantity  following  the  long  and  heavy  lines  of  pipe  so  widely 
to  be  encountered  by  earth  currents. 

Recognizing  that  the  currents  must  follow  the  main  pipes  to  some 
extent  under  existing  conditions  of  railway  practice,  and  that  the  in- 
jurious effects  are  produced  at  their  points  of  leaving,  the  Water  De- 
partment in  Cambridge^  Mass.,  has  had  heavy  copper  wires  attached 
to  the  water  mains  and  carried  to  the  negative  generator  terminals  of 
the  electric  roads,  that  the  currents  collected  by  the  mains  might  leave 
them  by  a  metallic  circuit.  The  water  pipes  were  also  connected  to 
the  rails,  and  the  water  and  gas  services  wired  together  within  the 
cellars  along  the  route  of  the  road ;  intentional  use  thus  being  made 
of  the  pipes  as  conductors.  In  Milwaukee  the  railway  company  con- 
nected their  rails  to  the  fire  hydrants,  but  provided  no  means  for  the 
departure  of  the  current  until  prevailed  upon  to  supply  an  attachment 
near  the  power  station.  Elsewhere  it  has  been  proposed  to  run 
feeders  to  the  power  houses  from  the  mains  in  various  sections  of  the 
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city^  but  not  to  connect  the  mains  directly  to  the  rails;  in  other 
words,  to  employ  the  mains,  but  only  as  a  huge  system  of  collecting 
ground-plates. 

Of  the  three  grades  of  this  arrangement,  the  last  is  preferable,  but 
even  that  is  by  no  means  desirable,  for  it  serves  to  increase  the  con- 
ductive power  of  the  pipes  and  so  invites  the  approach  of  currents ; 
and  whiie  no  especial  harm  might  be  done  to  a  perfectly  tight  water 
main  so  wired,  a  pipe  having  leaks  or  loose  joints,  or  a  gas  main  livith 
cemented  bells,  would  be  speedily  affected  injuriously.  Nor  should 
the  suggested  attachment  to  water  mains  alone  be  permitted  without 
protest  by  gas  companies,  for  if  the  water  mains  be  made  better  con- 
ductors than  before,  more  tendency  w^ill  be  manifested  by  such 
vagrant  currents  as  may  have  reached  the  gas  pipes  to  leave  them  and 
enter  the  water  mains,  so  spreading  the  likelihood  and  locality  of 
electrolyzation, 

Mr«  L  H.  Farnham,  in  a  recent  pa]jer  before  the  Institute  of  Elec- 
trical Engineers,  gives  the  following  description  of  still  another  plan: 

''  Prof.  Elihu  Thomson  suggested  placing  motor-generators  along 
the  railway  line  wherever  the  cables  and  pipes  are  found  to  be  in 
danger,  to  be  operated  by  the  railway  power  current;  the  secondary 
current  developed  by  these  generators  to  be  utilized  to  lower  the  po- 
tential in  the  cables  and  pipes  to  zero  with  respect  to  the  surrounding 
earth  or  rails.  Th'E'  suggestion  included  means  for  automatically 
starting  and  stopping  the  generators,  as'  cables  might  become  positive 
or  negative  to  the  rails.  The  motor-generators  ivould,  so  to  speaks 
pump  the  current  out  of  the  cables  and  force  it  into  the  rails  whenever 
the  potential  of  the  former  should  rise  above  zero.  This  plan  has  not 
yet  been  put  into  operation  so  far  as  I  am  aware/* 

Among  the  devices  described  in  the  foregoing  paragraphs  are  most 
of  those  which  have  been  adopted  to  any  extent  by  the  railways  as 
preventives  of  electrolytic  action.  As  deterrents  or  dirainlshers,  many 
of  them  assist,  but  not  one  fulfills  the  retjuireraent  of  complete  protec- 
tion, nor  can  any  system  do  so  w^hich  uses  the  rails  to  any  appreciable 
degree  as  conductors.  On  many  of  the  lines  of  electric  railw^ays — 
perhaps  on  must  of  those  within  the  cities — the  rails  lie  parallel  for 
long  distances  with  Hues  of  gas  and  water  mains,  much  better  con- 
ductors than  equal  columns  of  earth,  and  in  cases  of  poor  bonding 
often  exceeding  in  conductivity  even  the  rails  themselves.  Separated 
from  the  latter  only  by  a  strip  of  earthy  more  or  less  moist,  the  c^t- 
pacity  of  the  rails  to  conduct  all  the  current  is  subject  to  the  conduc- 
tive law  of  inverse  resistances,  for  so  long  as  the  rails  offer  any  resist- 
ance at  all,  some  current  will  also  follow  the  lines  of  higher  resistance. 
The  pipes  will  be  called  upon  to  bear  a  portion  of  the  current  under 
the  most  favorable  circumstances,  and  so  doing  w^ill  be  injured,  for 
it  has  been  shown  by  experiment  under  conditions  identical  with  those 
existing  in  practice  that  electrolytic  action  may  occur  with  diflerenccs 
of  potential  of  0.5  volt. 
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It  has  been  claimed  that  the  perfection  of  the  alternating  current  . 
motor  in  its  application  to  street  railway  work,  would  solve  the  prob- 
lem of  electrolysis ;  and  the  advantages  of  this  system  for  long  dis- 
tance power  transmission  have  caused  it  to  be  considered  for  adop- 
tion on  the  Erie  Canal  trolley  line,  But  though  faith  in  the  ability  of 
alternating  currents  to  exert  electrolytic  effects  is  not  universal,  we 
need  not  consider  the  pros  and  cons^  for  the  motor  in  satisfactory 
form  is  not  yet  on  the  market,  and  the  immediate  solution  of  the 
question  before  us  must  be  sought  apart  from  its  improvement, 

A  system  which  many  large  roads  are  now  adopting  as  a  means  of 
decreasing  their  current  leakage  is  that  of  using  insulated  track  feeders 
designed  to  carry  the  entire  current,  joined  lo  the  rails  at  short  inter- 
vals,  each  400  or  500  feet,  for  instance.  The  rails  are  thus  employed 
as  conductors  only  between  the  feeder  junctions,  and  the  liability  of 
leaking  currents  is  very  much  reduced.  The  system  is  certainly  a 
step  in  advance  of  anything  we  have  yet  considered ;  and  having  been 
adopted  in  Boston,  Brooklyn,  Cleveland,  etc.,  we  should  soon  hear 
if  by  its  use  destniction  of  the  pipes  is  wholly  avoided. 

A  series  of  well  planned  and  exliaustive  tests  of  storage  batteries, 
conducted  upon  a  specially  equipped  road  in  Washington,  showed 
that  no  successful  accumulator  had  yet  appeared  for  railway  work. 
Other  suggestions  have  been  considered,  and  as  the  insulation  of  the 
rails  themselves  may  be  at  once  dismissed  as  impracticable,  the  abso* 
lute  and  complete  prevention  of  electrolytic  corrosion  thus  narrows  to 
the  use  of  such  a  system  as  shall  convey  the  current  without  the  use 
of  the  rails  or  earth  for  any  portion  of  the  distance.  Of  this  charac- 
ter are  the  double  trolley  Unes,  of  overhead  construction,  like  those  in 
Cincinnati,  etc.,  or  underground,  like  the  conduit  systems  in  Wash- 
ington and  Chicago.  Either  plan  oflers  full  and  complete  immunity 
from  electrolysis,  at  a  cost  for  copper  no  greater  than  that  of  a  single 
trolley  system  with  all-copper  return.  The  double  os^erhead  design 
was  one  of  the  earliest  forms  employed,  but  was  generally  abandoned 
for  the  simpler  single  trolley  on  account  of  the  difficulties  of  construc- 
tion and  insulation.  That  it  is  not  impracticable  is  evidenced  by  its 
extensive  employment  in  Cincinnati ;  and  were  the  value  of  the  de- 
stroyed pipes  added  to  the  costs  of  single-trolley  operation,  very  little 
argument  might  be  needed  to  convince  railway  managers  of  the  su- 
perior advantages  of  the  isolated  metallic  return. 

As  to  the  double  underground  trolley,  or  conduit  system,  invention 
has  been  rife  in  its  direction,  and  many  designs  are  offered,  though 
but  few  have  received  practical  test.  The  Love  conduit  system  at 
Washington  and  Chicago  appears  to  be  operatfng  satisfactorily,  and 
doubtless  a  number  of  others  of  the  plans  proposed  also  possess  the 
elements  of  success.  With  the  saving  of  ten  to  twenty-five  per  cent, 
in  the  cost  for  current — which  we  are  assured  would  follow  the  intro- 
duction of  an  all-copper  circuit^the  probable  deterioration  of  over- 
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head  work,  relief  from  the  liability  for  damages  to  pipes,  and  the  fact 
that  the  trolley  lines  cannot  long  escape  attention  in  the  clamor  for 
putting" the  wires  underground,  the  prospects  for  the  extension  of  con- 
duit installation  seems  favorable. 

Another  class  of  injuries  from  the  same  general  source  as  the  elec- 
trolytic has  been  brought  to  the  attention  of  your  committee,  naraely, 
arc  effects  caused  by  short  interruptions  in  the  continuity  of  the  me- 
tallic lines  made  to  serve  as  conductors.  Of  this  character  were  the 
cases  in  Boston,  where  the  yam  was  ignited  in  the  1)ells  of  pipes 
which  were  being  laid,  and  in  Indianapolis,  where  the  leaking  cur- 
rent followed  down  a  trolley  pole  and  burned  a  hole  in  the  natural-gas 
main  dose  by.  the  escaping  gas  from  which  returned  through  the 
hollow  pole  and  was  lit  at  its  lop,  destroying  a  considerable  extent  of 
the  neighboring  overhead  wires.  There  the  railway's  system  was  the 
greater  sufferer;  but  such  poetic  justice  as  this  seldom  follows.  The 
solution  of  the  electrolytic  question^  however,  will  largely  carry  with 
it  the  prevention  of  this  class  of  effects,  so  that  they  need  not  be  spec- 
ially considered. 

In  detailing  the  several  plans  which  have  been  tried  or  suggested 
for  the  abatement  of  the  troubles  which  we  are  considering,  your  com- 
mittee have  endeavored  to  show  warrant  for  their  belief  that  the  full 
remedy  for  the  difficulty  cannot  be  applied  by  those  who  are  suffering 
from  its  effects,  but  is  attainable  by  the  railway  companies,  and  must 
of  necessity  rest  with  them.  That  they  will  endeavor,  if  assuming  the 
cost  of  the  work,  to  adopt  the  cheapest  method  which  off  ere  a  measure 
of  protection  to  the  pipes,  is  of  course  to  be  expected.  But  their  re- 
sponsibility and  liability  once  fixed,  we  may  insist  upon  their  adop- 
tion of  an  absolute  preventive,  or  their  rendering  of  adequate  indem- 
nity for  all  electrolytic  injuries  to  our  systems. 

The  regulations  adopted  by  the  special  joint  committee  of  the  two 
English  houses  of  parliament,  to  be  ap|>lied  to  electric  traction  com- 
panies installing  their  systems  under  the  jurisdiction  of  the  board  of 
trade,  are  much  more  stringent  than  any  which  have  been  proposed 
in  this  country.  Our  object  is  to  secure  the  proper  protection  from 
injury  by  systems  already  in  operation,  of  a  quasi-public  nature  and 
occupying  the  streets  Uke  ourselves,  whose  extension  we  would  not 
seek  to  hinder  or  whose  methods  to  question  except  as  they  entail 
danger  or  expense  upon  us  in  our  exercise  of  rights  and  duties  equally 
important  with  theirs,  and  materially  antedating  them  in  introduction. 

Mr.  H.  H.  Humphreys,  in  his  paper  on  this  subject  before  the 
Electric  Club  of  St.  Louis,  remarks: 

*'The  courts  have  decided,  in  numerous  telephone  cases,  that  the 
street  railways  have  a  right  to  the  use  of  the  earth  as  well  as  other 
people ;  but  the  question  whether  they  would  allow  the  railroad  com- 
panies to  use  the  gas  and  water  pipes,  and  by  using  them  use  them 
up,  has  never  been  decided  that  1  know  of.'* 
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The  Supreme  Court  of  Tennessee  has  held,*  however »  in  an  issue 
on  behalf  of  a  telephone  company  whose  ojje ration  was  al/ected  by 
induction  at  the  advent  of  electric  traction,  that  it  was  not  the  legal 
duty  of  the  telephone  company  to  protect  itself,  but  that  it  devolved 
upon  the  railway  company  to  refrain  from  causing  injury. 

In  several  places  where  the  water  supply  is  conducted  by  a  depart- 
ment of  the  municipal  corporation,  the  commissioners  have  notified 
the  railway  managers  that  their  companies  would  be  he!d  accountable 
for  damages  to  pipes,  and  that  the  supply  of  water  to  their  power 
stations  was  liable  to  interruptions  unless  the  source  of  danger  was 
removed.  With  the  realization  of  the  actuality  and  extent  of  the 
danger,  water  companies  and  departments  all  over  the  country  are 
taking  steps  toward  obtaining  an  understanding  with  the  railways 
causing  the  trouble ;  and  especially  in  the  cases  of  such  cities  as  in- 
clude water  supply  as  a  function  of  the  muncipality,  the  gas  com- 
panies cannot  do  better  than  cOH:>perate  with  them  for  mutual  pro- 
tection. If  personal  and  corporate  interviews  and  correspondence 
with  the  railway  people  fail  of  their  object,  the  courts  may  be  ap- 
pealed to  for  restraining  orders.  Application  for  a  stay  of  the  in- 
junction would  doubdess  be  made  on  behalf  of  the  railway,  and  the 
equity  of  the  question  would  then  be  brought  to  a  hearing.  But 
meantime  the  deterioration  of  the  pipes  would  be  progressing,  and 
even  with  the  installation  of  a  double  trolley  system  decided  upon  by 
the  railways,  some  time  would  elapse  before  it  would  be  completed. 
Your  committee  would  then  recommend  the  insulation  of  all  renewed 
pipes  in  places  found  to  be  injured— the  drain  tile  casing  being  prob- 
ably the  best  for  services  and  small  mains,  and  boxing  filled  with 
pitch  for  larger  mains — and  the  use  of  cement  joints  in  any  new  main 
being  laid.  The  detection  of  leaks  and  the  determination  of  unac- 
counted-for output  are  so  much  easier  to  gas  than  to  water  com- 
panies that  any  marked  loses  on  the  gas  pipe  lines  at  least  are  likely 
to  be  signalized  in  some  manner  readily  recognized. 

In  justice  to  the  railway  companies  it  must  be  said  that  they  are 
fully  alive  to  the  serious  character  of  the  problem  which  confronts 
them,  and  are  equally  anxious  with  ourselves  to  remedy  and  avert  the 
trouble.  They  have  a  vital  interest  in  the  matter  apart  from  the  lia- 
bility under  which  they  rest  for  damages  to  other  underground  me- 
tallic systems,  for  the  solution  of  the  electrolytic  question  means  to 
them  a  marked  reduction  in  0]>erating  expenses,  greater  efficiency  of 
the  motors,  and  relief  from  the  menace  of  interrupted  water  supply. 
But  they  naturally  hesitate  to  accede  immediately  to  demands  which 
would  involve  the  reconstruction  of  so  considerable  a  portion  of  their 
plants;  and  as  one  of  the  electrical  journals  states,  while  the  double 
trolley  would  remove  all  cause  for  complaint,  the  railway  companies 

•Street  ^y*  Gazette,  Mch.  24,  '94,  p.  131 ;  Street  Ry*  &  Elec,  News,  Apr.,  '94, 
p*  44;  Western  Electrician,  Mch.  51,  ^94,  p,  162. 
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Jour.,  Apr.,  '94,  pp.  234  and  236;  St.  Ry.  Rev.,  Apr.  15,  '94*  P> 
216;  by  T.  J.  McTighe,  Elec.  Eng.,  Sept.  12,  '93,  p.  2S2  ;  Elec* 
World,  Sept.  30,  '93,  p.  249;  Electricity,  Oct.  4,  '93,  p»  142; 
Eng,  News,  Sept.  28,  '93,  p.  247;  St.  Ry.  Jour.,  Oct.,  '93,  p. 
660;  St.  Ry.  Rev.,  Oct.,  '93,  p.  631;  West.  Elec,  Sept.  30,  '93, 
p.  171;  also  in  Cass.  Mag*,  Feb.  '94,  p.  331;  by  W.  Nelson 
Smith,  St.  Ry.  Gaz.,  Feb.  10,  '94,  p.  68;  by  J.  H.  Vail,  in  Refer- 
ences given  under  Paragraph  on  Track  Feeders;  by  C.  W.  Wason,. 
St.  Ry.  Jour.,  June,  '93,  pp»  370  and  373;  St.  Ry.  Rev.,  May^ 
'93,  p.  289,  and  Mch,  15,  '94,  p.  174 ;  by  B.  WiUard,  St*  Ry.  Gaz., 
Mch.  3,  '94,  p.  106. 

Resistance  Tests,  by  Messrs.  Warner  &  Thayer,  •fElec  Eng.,  Nov 
9,  *92,  p.  454. 

Acme  Rail-bond,  St.  Ry,  Gaz.,  fFeb,  24,  ^94,  p.  94. 

Hoffman  iS:  Brogan-s  Rail-bond,  West.  Elec,  Mch,  17,  '94,  p.  130, 

Vairs,  St.  Ry.  Gaz*,  Feb.  24,  '94,  p.  93. 

Continuous  Rails. — Elec  Eng.,  Oct.  26,  *92,  Apr.  26,  '93,  pp. 
409  and  41 1 ;  tAug.  9,  '93,  p.  140;  Eng*  News,  Oct,  27,  ^92,  p. 
T,m\  Jonr.  Assn.  Eng.  Soc,  •Feb.,  '93,  p.  55;  St.  Ry.  Ga/., 
July  22,  *93,  p.  226;  St.  Ry.  Jour,,  .\ug.,  '93,  p.  559,  Jan.,  '94, 
p.  36;  St,  Ry.  Rev.,  Nov.  1,  "92;  St.  Ry.  and  Elec  News,  Fcb.^ 
'94,  p.  14,  Mch.,  *94,  p.  28.  In  St,  Louis»  St.  Ry.  Rev.,  Feb. 
15,  '94,  p.  65. 

Three- Wire  5y J /^/«.— Advocated,  St,  Ry.  Gaz.,  tFeb.  17,  '94.  p. 
78;  in  use  in  Portland,  Ore.,  Elec  World,  .\pr.  7»  '94*  p-  455  * 
St.  Ry.  Rev.,  Apr.  15,  '94,  p.  207  ;  at  Toronto,  Can.,  Elec.  Eng., 
tFeb,  28,  *94,  p.  177. 

Ground  /*/ai'^i,— Recommended,  St,  Ry.  Rev.,  Mch.,  '93,  May, 
'93,  j),  312;  St.  Ry.  and  Elec  News,  Dec,  ^92,  p.  179. 

Sttbtikl  Gruund-Rod  System,  St.  Ry.  Jour.,  Apr.,  '93,  p.  264. 
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Increasing  Earth  Conductivity  by  Salt,  St,  Ry,  Gaz.,  Apr.  14,  *94,  p. 

Declared   Insufficient,  Rastron's  Tests,  St»   Ry»  Joun,  Dec,  '93,  p. 

Sio;  opinion  of  J.  B.  Cahoon,  Elec.  World,  Oct.  28,  '93^  p-  33i- 
Avoidance  at  Halle,  Germany,  Elec.  World,  Jan.  13,  '94,  p,  60. 
Extent  and  Uncertainty  of  Earth *s  Resistance,  Elec.  Eng.,  Aug*  23, 

^93.  p.  181, 
Inienthnai  Use  of  Pipes  as  Return   Conductors. — Wiring  Rails   to 

Pipes,  Jour.  Assn.   Eng.  Soc,  Jan.,   '94,  p.    19,   of   •'Proceed- 
ings;'^ St,  Ry.  Gaz.,  Aug.  5,  '93,  p.  250,   Feb.    17,    '94,   p.   79; 

also  Milne's  paper. 
Wiring  Gas  and  Water  Pipes  Together;  recommended  St,  Ry.  Rev., 

June,   '93,  p.  364,  Mch,    15,  '94,  p.    152.     Its    Danger   Where 

Cement  Joints  are  Used,  Am.   G.  L.  Jour.,  Mch.  6,  '93,  p.  328; 

W.  and  G,  Rev.,  Apr*,  '93,  p.  12, 
Wiring  Pipes  to   Negative  Terminals  of  Railway  Generators,  Elec. 

World.  Apr.  28,  '94,  p.  575;   Electricity,  Oct.  4.  '93,  p.  142;  St. 

Ry,  Rev.,  Mch.  15,  '94,  p,  152.     Cautioned,  St.  Ry.  Rev,,  June, 

*93,  p.  360.  See  also  Brooklyn  report,  and  Farnham's  and  Morse's 

papers. 
Motor- Generators  Along  Line  of  Raiiway, — See  Farnham's  paper. 
Aiternating  Currents, — Prog.  Age,  Jan.  i,  '94,  p.  18;  St.  Ry.  Gaz., 

Feb.  10,  *94,  p.  68.     Of  low  frequency,  see  Farnham's  paper. 
General  Article  on  Electrolysis  by  Alternating  Currents,  Arthur  Sankey 

in  Electricity,  Jan.  17,  '94,  p.  2. 
^^  Metallic  Instead  of  Grounded  Circuits.** — Paragraph  in  paper  of 

Geo.  P.  Lowe  before  Pacific  Coast  Association  of  Fire  Chiefs,  St. 

Ry.   Gaz.,  Mch.   24,   '94,   p.  135  ;  West.  Elec,  Mch.  24,  '94,  p. 

t47- 

Overhead  Feeders  or  Supplementaries . — Papers  by  R.  Fleming  rec- 
ommending these,  and  expressing  opinion  as  to  inefficiency  of 
bonds,  West.  Elec,  Sept,  30,  '93,  p,  169, 

Insulated  Track  Feeders, — Recommended  by  J,  H.  Vail,  in  •paper 
before  National  Electric  Light  Association,  Elec.  Eng.,  Mch.  7, 
*94,  p,  199;  Elec  Rev.,  Mch.  7,  '94,  p.  116;  Elec.  World,  Mch. 
10,  '94,  p.  331 ;  Electricity,  Mch.  7,  '94?  P*  102  ;  Prog,  Age,  Apr, 
2,  '94,  p.  137;  St.  Ry.  Gaz.,  Dec  16,  '93,  p.  473,  and  Mch.  3, 
*94,  pp.  97  and  loi  ;  St.  Ry*  Rev.,  Apr.  15,  '94,  p*  213;  West* 
Elec,  Mch.  10,  *94,  p.  116. 

Considered  Less  Effective  than  Rail-bonds,  Jas.  Raley  in  St.  Ry  Rev.^ 
June,  '93,  p.  360. 

Storage  Batteries. — •Report  of  C,  O.  Mailloux,  Committee  of  Amer- 
ican Street  Railway  Association,  Elec  World,  Oct,  28/93,  p.  340; 
St.  Ry.  Rev.,  Oct',  '93,  p.  610;  VVest.  Elec,  Nov.  4,  '93, p.  242. 

Extended  Working  Tests  at  Washington,  'St.  Ry.  Gaz.,  Feb.  10, 
'94,  p.  66, 
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Ot»>ectiunE  tc>.  St.  Kj,  Gai-.  JuIt  i.  '03.  j..  apt;.  luhrB, '93,  p.  210. 

Cpuaai  Sissrms. 

OtTXMrra]  CoDsideratiax:  cd  Ccmdui:  '^futsnan. — Artirlgic  bj  Albeit  Ste- 
<jbrjv.  difccusfiiD^  a  nnmlitT  ui  larmF  aa  ccmdnxL  ^^West.  EHec,  Jan. 
io-  's»4-  V-  2^.  laEL.  27.  '94.  ;..  X5.  Ffii    3;,  '04,  p,  53,  Feb.    10, 
■94-  ji.  C4-  Para^rajpht.  Eiec.  Worid,  Itec  30.  '93,  p.  490,  £ng. 
Newt.  Jaiu  25.  "94- 

Sug^etrjf^nt  by  hi   D.  Man.  Eit?c-  Voaid-  Ajir-  2S,  '94-.  p.  576. 

••  Will  Uobtrd  conduitt  sujieiBedt  trolier  in  large  ancs?*'  Article  bv 
F-  C-  Perkint.  EIlectric±T.  M.ciL  rc».  '95.  p.  146.  and  Apr,  5,  '93, 
p.  JO3:  bi-  Ky.  Gar..  Mcb-  iS,  "95.  p.   •9- 

0>!iduh  and  tr.iliey  »-iIl  rxnii  It  imprDved,  bm  wiD  ahra3rs  be  complc- 
UMrntari-.  trCii'^riaL  Elec-  Eng.-  Apuil  11.  '94,  p.  317, 

HetJt>poiiiuJD  Traction  Co/s  I50.000  oiicr  ior  srstcm  sopaior  to  over- 
bead  U'^Iiey  and  equaDv  cheap  to  operate,  likdj  to  result  in  con- 
dyit  system-  St-  Ky.  Jour..  Apr..  '94.  p.  122. 

Ol'k^c-uoni :  conduit  cisterns  cannan  take  place  of  troQey,  ElectricitT, 
y^ly  5.  '93.  p.  342.  St.  Ry.  Gaz..  Sept-  30,  '93.  p.  327;  heavy 
business  a  necefisity  to  their  installation.  St.  Ry.  RcT.,.^>r.  15.  '94. 

p.  X97- 
Bradley  Conduit,  ^St.  Ry.  Rev..  Oct..  '92. 
Brain   Covered  Conduit,  Elec.  Rev..  Sept.  9,  '92.  p.  317,  tS^   Rf- 

Rev.  Oct  ,  '92. 
Buda-Febth  Conduit.  Eng.  News.,  May  19,  '92.  p.  517.      Notes  on 

itb  bu'xess,  Elec.  World,  .Apr.  15,  '93.  p.  281,  July  i,  '93,  p.   8, 

July  29.  '93.  p.  85;  St.  Ry.  Gaz..  June  3,  '93,  p.  159,  Aug.   26, 

'93.  p.  280. 
Electrical  Conduit  Traction  Equipment  Co.'s  (Griffin)  Conduit,  Elec. 

Enj^.,  June  7,  '93,  p.  559.  rpeb.  21,  '94.  p.   161;  Elec.   Worid, 

June    10,   '93,   p.   436;   Electricity.  June  7,  '93,  p.  295;  St,  Ry. 

Ga/  ,  June  10,  '93,  p.  169;   West.  Elec.  tjuly  i,  '93,  p.  9. 
Fols^im's  conduit  St.  Ry.  Gaz.,  Sept.  9,  '93,  p.  297. 
Franklin  conduit,  ?^lec.  Eng.,  .Apr.  4,  '94.  p.  300. 
Griffin  Elastic  Conduit,  see  Electrical  Conduit  Traction  Equipment 

Co. 
Hieatzman  Double-trolly  conduit,  St.  Ry.  Rev.,  July,  '93,  p.  441. 
Irish  Closed  Conduit,  Elec.  Eug.,  -fDec.  21,  '92,  p.  599. 
l/ivc  conduit,  H:iec.  Eng.,  tSept.  2,  '92,  p.  273,  Oct.  25, '93, p.  370^ 
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and  *Feb.  28,  '94,  p.  179;  Elec,  World,  'Oct,  28,  '93,  p.  342; 
Eng.  News,  Nov.  2,  '93,  p.  346;  St.  Ry.  Joiir.,  Feb.,  '93,  p.  76; 
St.  Ry.  and  Elec.  News,  Apr,,  '94,  p.  41;  West.  Elec,  Oct.  28, 
'93,  p.  226*  Notes  on  its  success,  Elec.  Eng.,  Feb,  7,  '94,  p.  iii ; 
Elec.  World,  Aug.  19,  ^93^  p,  137;  St.  Ry.  Gaz.,  Oct.  28,  '93,  p. 
395,  Jan.  27,   94,  p.  46. 

Magnetic  Electric  Railway  Co/s  closed  conduit,  Elec,  Eng*,  tFeb. 
21,  *94,  p.  160. 

Munsie-Coles  conduit  system,  in  Hartford,  Conn.,  Elec.  Eng.,  fMay 
17.  '93.  P-  4S0,  Feb.  14,  '94,  pp.  135  and  136. 

Oler's  Conduit,  West.  Elec,  fj^n    13,  '94. 

Perkins*  Elastic  Conduit,  tElec.  Eng.,  Mch.  8,  '93,  p.  229;  Elec- 
tricity. Mch.  15,  '93,  p.  III. 

Petersen  Conduit,  Elec.  Eng.,  Mch.  21,  '94,  p.  253;  St.  Ry.  Gaz., 
Mch.  10,  '94,  p.  112;  St,  Ry.  Rev*,  Apr*  15,  '94,  p.  185. 

Stetson  Conduit,  of  Universal  Electric  Co.,  at  Coney  Island,  Elec. 
Eng.,  tjuly  5,  *93,  p  12,  Oct.  18,  93,  p.  342,  and  *Jan.  17,  '94^ 
p.  49;  Elec.  World,  tJuly  1,  '93,  p.  13,  July  8,  '93,  p.  31,  Sept. 
23)  '93i  P-  23S,  and  *Oct.  7,  '93,  p.  279  ;  Electricity,  Jan,  10,  '94, 
p*  310;  St.  Ry,  Gaz  »  Jan.  10,  '94^  p.  35;  West.  Elec,  Feb.  10, 
'94,  p.  64. 

Wheless  Conduit,  at  Washington,  D.  C,  may  use  rail  as  return  con- 
ductor, or  not;  Elec.  Eng  ,  fMay  10,  '93,  p.  460. 

Perwdicais  Indexed, 

American  Gas  Light  Journal,  [Am.  G.  L.  Jour.]  32  Pine  St.,  N,  Y.^ 

weekly.     Per  annum,  $3.00. 
Cassier's  Magazine ^  [Cass.  Mag.]  World  Bldg.,  New  York,  monthly. 

Per  annum,  $3  00;  single  copies,  25c 
Electrical  Engineer,  The,   [Elec.  Eng.]  203  Broadway,  New  York, 

weekly.     Per  annum,  11*3.00. 
Electrical    Review,   The,  [Elec.   Re%*,]    13  Park  Row,    New  York, 

weekly.     Per  annum,  $3  00. 
Electrical  World,  [Elec.  World]   253  Broadway,  New  York,  weekly. 

Per  annum,  I3.00;  single  copies,  loc. 
Electricity,   [Electricity]   6  Park  Place,  New  York,    weekly.      Per 

annum,  1^2.50. 
Engineering  News,  [Eng.  News]  Tribune  Bldg.,  New  York,  weekly. 

Per  annum,  $5.00;  single  copies,  15c, 
Engineering  Record,  [Eng.  Rec]  277  Pearl  St.,  New  York,  weekly. 

Per  annum.  $5.00;  single  copies,  12c. 
Gas   Engineer's  Magazine,  [Gas  Eng.  Mag*]   14  Duke  St.,  Adelphi, 

London,  W,  C,  England,  monthly.     Per  annum,  6s.  6d. 
Journal  oi  the  Association  of  Engineering  Societies,  [Jour,  Assn.  Eng, 

Soc]   Franklin   Institute  Bldg,,  Philadelphia,  monthly.     Per  an- 
num, S3.00 ;  single  copies,  30c. 
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Ltg.]  It  Bolt  Court,   Fleet  St,, 
Per  annum,  American  subserip- 


vv.  vv. 
$2.00; 


Journal  of  Clas  Lighting.  [Journal  ( 

I^ndon,  E.  C,  England,  weekly. 

don,  57.00. 
Journal  New  England  Water  Works  Association,  [Jour.  N.  E 

Assn.]    New   London,    Conn.,    quarterly.       Per    annum, 

single  copies,  75c. 
Light,  Heat  and   Power,   [L.,  H,  and  P.]   Drexel   Bldg.,    Philadel- 
phia, monthly.     Per  annum,  $3.00. 
Progressive   Age^    [Prog.   Age]    280    Broadway,   New   York,    semi- 
monthly.    Per  annum,  $3.00. 
Street  Railway  (iazette,  [St.  Ry.  Gaz.]  Monadnock  Block*  Chicago, 

weekly.     Per  annum^  S3. 00;  single  copies,  H3C, 
Street   Railway  Journal,   [St,    Ry.   Jour.]  World   Bldg  ,  New  V^ork, 

monthly.     Per  annum,  $4.00;  single  copies,  35c. 
Street  Railway  Review »  [St.  Ry.  Rev.]  269   Dearborn  St.,  Chicago, 

monthly.     Per  annum,  S2.00:  single  copies,  25c. 
Street  Railway  and   Electrical  News,  [St.  Ry,  and  Elec,  News]  419 

Lumber   Exchange,    Minneapolis,    Minn.,   monthly.     Per   annum, 

^2.00, 
Water  and  Cias  Review,  [W.  and  G.  Rev,]  37  Warren  St.,  New  Vork| 

monthly.     Per  annum.  ;5i.oo;  single  copies,  loc. 
Western    Elertrician,    [West.    Elec]    6    lakeside    Bldg,,    Chicago, 

weekly.     Per  annum,  ^3.00;  single  copies,  loc. 

DISCUSSION. 

Mr.  Thompson — I  have  here  a  number  of  specimens  of  corroded 
pipes,  gas  sernces  and  water  services,  and  one  specimen  of  water 
main.  Some  of  the  specimens  have  their  histories  attached,  and 
some  are  plainly  apparent  from  their  appearance.  Here  is  the  one 
in  which  the  moist  earth  was  in  contact  with  the  pipe  for  a  considera- 
ble distance,  and  the  current  left  it  apparently  in  a  sort  of  sheet. 
Here  is  one  where  the  greatest  action  tuok  place  at  a  union.  Here 
is  a  specimen  where  the  direction  of  the  rails  evidently  did  not  follow 
the  direction  of  the  pipes  beyond  this  elbow.  The  current  left  at  the 
elbow  and  the  pipe  corroded  at  that  point.  The  rest  of  the  service  b 
apparently  free  from  corrosion.  We  have  some  samples  here  which 
have  been  in  service  not  over  one  month.  One,  which  was  exhibited 
at  Chicago,  had  been  in  only  one  month,  and  was  one  of  four  pieces 
which  had  been  replaced  in  the  same  position  within  six  months* 
That  piece  was  encased  in  a  drain  tile,  and  when  opened  last  month, 
after  eleven  months  of  service,  was  apparently  free  from  any  action, 
thus  showing  that  drain  tiles  are  wholly  effective,  but  also  sho\*ing 
that  the  current  must  have  passed  out  at  some  other  point. 

The  President — The  report  of  the  Committee  which  you  have 
heard  is  very  thorough,  and  is  of  extreme  interest  to  all  members  01 
the  Association.     1  trust  the  members  will  discuss  the  subject  fuUy, 
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and  ask  such  questions  as  they  desire.  I  feel  like  saving  one  thing — 
I  had  a  letter  from  Mr.  Miller  the  other  day  railing  attention  to  the 
report  of  this  Committee.  Vou  can  all  see  that  the  Committee  has 
done  a  large  amount  of  work*  and  Mr,  Miller  wanted  me  to  say  to  the 
Association  that  he  had  taken  ]>art  in  it  to  the  extent  of  signing  his 
name  at  the  end  of  the  report.  He  wanted  the  Association  to  thor- 
oughly understand  to  whom  the  credit  of  this  report  is  due. 

Mk.  THo^rpsoN — Here  is  a  section  of  6-inch  water  main  which 
has  a  history.  In  the  Hater  ami  Gas  Revieitf  for  April,  and  in  the 
American  Gas  Light  Journal  of  late  issue,  there  was  an  account  of 
the  bursting  of  a  6*inch  water  main  at  St,  T^uis,  which  had  called 
forth  from  the  Water  Commissioner  at  St.  Tx)uis  a  letter  to  the  Presi- 
dent of  the  Suliurban  Street  Railway,  notifying  him  that  unless  steps 
were  taken  to  abate  the  difficulty  the  Railway  Company  was  liable  to 
have  its  water  supply  shut  off.  Here  is  a  section  sawn  from  the 
main,  showing  how  the  pipe  was  attacked  on  all  sides.  This  piece 
is  a  section  from  a  lamp  riser  from  the  corner  of  Fourth  Street  and 
^\'ashington  Avenue,  St,  Louis,  where  a  trolley  wire  fell  across  a  lamp 
post  and  an  arc  was  formed  between  the  wire  and  the  riser*  burning 
through  the  pipe.  The  gas  escaped  to  a  blind  vault  at  a  corner,  and 
was  there  ignited,  and,  exploding,  carried  up  some  30  square  feet  of 
granitoid  pavement.  This  sample  of  lead  pipe,  and  this  of  cast  iron, 
are  exhibited  by  the  courtesy  of  Mr.  Andrew  J.  (>*Reilly,  the  Light- 
ing Inspector  of  St.  Louis. 

Mr.  DLrNBAR — Does  it  affect  lead  pipe  as  much  as  iron? 

Mr.  Thcimpson — Just  as  much.     With  us  they  are  affected  equally, 

Mr.  DirNBAR — In  one  place  in  this  report  Mr.  Thompson  gives  one 
of  the  causes  of  electrolysis  as  being  due  to  the  electricity  leaving  the 
pipe  at  a  cement  joint  and  re-entering  a  little  further  on.  Further 
on,  he  recommends  cement  joints  in  the  laying  of  a  new  main, 
I  would  like  to  have  him  explain. 

Mr.  Thompson — I  think  the  fourth  recommendation  of  the  Com- 
mittee makes  that  clear— as  well  as  the  paragraph  following  the  first 
remedy,  which  was  considered  on  behalf  of  the  Water  Company: 
^*The  adoption  of  insulation  at  the  current's  points  of  departure 
would  increase  the  resistance  of  the  mains  and  so  decrease  the  pro- 
portion of  current  carried.''  The  final  recommendation  is:  ''The 
policy  of  increasing  the  resistance  by  insulation  should  be  followed 
rather  than  that  of  increasing  the  conductivity  by  wiring/'  We  can- 
not prevent  some  of  the  current  reaching  our  mains,  but  by  increasing 
their  resistance  we  can  make  the  proportion  of  current  to  be  carried 
as  low  as  jiossible,  and  in  my  opinion  It  is  in  that  direction  that  our 
only  means  of  prevention  hes. 

Mr,  Hk^hlamls — Did  Mr,  Thompson,  in  pursuing  his  investiga- 
tions, try  to  measure  the  amount  of  current  going  through  the  main, 
and  its  voltage?     If,  in  some  of  these  services  that  are  the  most  cor- 
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roded,  be  knew  what  amount  of  current  was  being  carried  to  the  main 

in  that  vicinity,  and  how  he  determined  it? 

Mk,  Thompson — A  numl)er  of  determinations  were  made  by  Mr. 
O^Reilly,  who  used  in  making  them  the  Weston  ammeter  and  volt- 
meter* In  making  connection  between  water  main»  he  used  a  cap 
which  screwed  upon  the  water  plug,  with  a  binding  post  for  attaching 
the  wire,  and  then  made  his  connections  at  the  opposite  end.  by 
either  connecting  with  the  main  or  ebe  by  using  a  steel  rod  with  a 
binding  post  at  the  top  and  attaching  it  by  contact  with  the  niain 
above,  A  number  of  determinations  have  been  made  throughout  the 
city  of  both  the  voltage  and  the  amperage  carried,  and  they  vary 
very  greatly ;  but  our  investigations  upon  the  subject  have  brought  lo 
our  notice  very  forcibly  the  fact  that  the  voltage  does  not  make  much 
difference,  and  that  a  low  voltage  may  in  time  occasion  just  as  great 
electrolytic  action  as  a  higher  voltage.  The  amperage  has  varied 
very  gready,  differing  according  to  the  distance  from  the  power 
house,  the  character  of  soil,  the  size  of  main,  and  a  number  of  other 
factors.  In  one  instance  a  test  was  made  between  a  water  main  im- 
mediately in  front  of  one  of  the  power  houses  and  a  No.  Um>  cop) per 
wire  specially  run  by  the  superintendent  of  the  power  station  to  the 
negative  bus  bar  in  the  station.  In  that  instance  22  amperes  of  cur- 
rent were  being  carried.  On  the  request  of  Mr,  O'Reilly,  the  super- 
intendent at  this  station  threw  out  his  switch*  counted  lo.  and  then 
threw  it  back  again.  In  that  interval  the  needle  on  the  ammeter  was 
watched^  and  it  fell  immediately  to  zero,  but  immediately  rose  again 
when  the  switch  was  replaced,  thus  showing  that  the  current  w*as  not 
electrostatic,  but  that  it  had  come  solely  from  that  power  house, 

Mr,  Highlands — What  was  the  highest  voltage  you  found  there? 

Mr,  Thompson — -I  would  not  like  to  say.  I  have  the  readings  first 
taken,  and  some  quite  high  voltages  were  found.  As  much  as  So 
volts  have  been  found  in  some  instances,  but  those  are  rare.  Still  a 
low  voltage  is  just  as  effective  in  destructive  action  as  the  higher. 

Mr,  Highlands — ^1  made  a  few  investigations  on  that  line  myself, 
and  may  as  well  admit  that  the  further  I  have  gone  in  the  matter  the 
more  I  have  been  nonplussed.  A  year  ago,  in  repairing  a  water 
main,  probably  a  mile  from  the  station,  I  found  a  leak  in  the  main 
due  not  to  electric  action  (and  I  will  preface  that  by  stating  thai  the 
street  railroad  there  grounded  their  rails  to  the  hydrant  branches), 
and  in  taking  the  pipe  apart,  on  breaking  out  the  last  piece  an  arc 
was  formed  from  one  pipe  to  the  other,  that  was  probably  six  inches 
long.  Of  course  the  voltage  necessary  to  make  an  arc  of  that  kind 
would  be  so  enormous  that  it  was  entirely  out  of  the  question  for  it  to 
have  jumped  across,  so  the  arc  itself  was  probably  formed  by  follow- 
ing the  iron  as  it  dropped  out,  rather  than  by  jumping  across  after  it 
fell  out.  The  voltage  was  high  enough  to  shock  the  workmen-  I 
then  examined  to  see   if  there  were  any  currents  running  from  the 
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water  pipe  to  the  gas  pipe,  or  vice  versa.  That  was  first  brought  to 
my  attention  by  the  underwriters,  who  objected  to  the  use  of  motors 
in  buildings  operated  from  street  railroad  powers*  I  connected  the 
gas  and  water  services  together  in  a  great  many  buildings,  but  have 
never  been  able  to  detect  any  difference  in  potential  between  those 
service  pipes ;  and  on  running  the  wire  across  the  galvanometer  would 
never  show  any  current.  The  difference  between  those  two  actions 
was  so  extreme  a  mile  away  from  the  station  that  there  was  an  arc 
crossing  on  a  broken  water  main  and  upon  connecting  the  service 
pipes  together^  and  failing  to  find  any  electricity  by  any  test  at  all, 
was  so  diametrically  opposite  that  I  was  staggered  in  the  matter,  and 
have  been  staggered  ever  since.  I  furnish  power  now  to  the  street 
railroad  companies  from  the  power  house  of  the  gas  works  plant ;  and 
we  have  wired  with  a  return  wire  from  the  dynamo  to  the  rails,  and 
to  a  lo-inch  water  main  that  parallels  their  tracks  near  the  entire 
length,  and  also  to  a  deep  well,  and  !  have  never  yet  discovered  any 
damage  to  the  pipes  in  any  place  from  electric  action ;  but  at  the 
same  time  by  the  large  spark  which  I  discovered  two  years  ago  I 
know  that  the  element  of  destruction  is  there  if  the  current  has  not 
found  an  easier  way  of  going  back.  As  the  result  of  my  experiments 
and  investigations  I  must  say  that  I  know  less  about  it  than  I  did 
before. 

Mr,  Thompson — What  sort  of  bonds  do  you  use  ? 

Mr.  Highlands— The  bonds  are  No,  0  wire.  The  bonds  are  of  no 
use  at  all. 

Mr,  Gwvnn — How  many  cars  do  you  operate? 

Mr,  HiGHU^NDs — Twelve. 

Mr.  (iwvNN — Is  there  much  travel  over  the  road? 

Mm.  Highl-\nds — We  use  from  loo  to  350  amperes. 

Mr.  (Jwvnn — It  is  claimed  by  Mr.  Vail,  in  his  paper  read  before 
the  National  Electric  Light  Association  in  Washington  last  February, 
and  also  by  some  other  gentlemen  there,  that  the  rate  of  travel  has  a 
great  deal  to  do  with  the  matter;  that  the  most  trouble  would  be 
found  where  there  was  heavy  traffic  and  where  the  cars  would  be 
blocked,  and  that  in  smaller  cities  and  towns,  and  where  there  were 
few  cars,  they  would  have  but  little  trouble.  I  would  like  to  ask  Mr. 
Highlands  whether  he  agrees  with  that  stiitement. 

Mr.  Hichlanus — I  would  fully  agree  with  that  theory  if  it  had  not 
been  for  the  effects  I  have  found  upon  the  water  mains. 

Mr.  W.  L.  Brown — I  would  like  to  ask  Mr.  Thompson  a  quesdon 
which  admits  of  a  practical  answer — what  would  he  do  in  circum- 
stances like  ours,  where  we  have  an  electric  road  running  probably 
three-tjuarters  of  a  mile  along  where  we  have  a  main,  yet  we  find  our 
unaccounted-for  gas  is  not  increasing.  There  are  no  reports  of  leaks, 
and  the  streets  are  paved  the  whole  distance.  How  would  he  go  to 
work  to  find  out  where  the  trouble  was?  If  the  destruction  is  going 
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on  there  it  may  be  going  on  all  this  time  at  a  slow  rate,  and  at  some 
time  may  suddenly  come  upon  us ;  but  we  don't  want  to  wait,  and 
we  don't  want  to  tear  up  an  improved  street.  What  would  he  do  in 
such  a  case? 

Mr.  Thompson — Is  there  any  method,  by  which  you  can  isolate  a 
length  of  main  along  that  paved  street,  with  its  cross  connections,  so 
as  to  determine  what  the  leakage  per  mile  of  main  really  is  in  that 
distance  ? 

Mr.  Brown — Not  without  cutting  the  connections,  which  could  be 
done,  of  course,  but  we  don't  want  to  go  to  that  expense  if  it  is  not 
necessary.  We  don't  know  whether  we  are  getting  any  injury  there 
or  not. 

Mr.  Thc)MPS(^n — The  determination  of  voltage,  and  especially  of 
ani])erage.  along  a  line  of  main  and  services  wherever  they  enter 
houses  could  be  accomplished  without  any  especial  excavation ;  and 
that  would  determine  (juite  surely  whether  there  was  any  action  tak- 
ing pla(  e.  Vou  could  take  a  service  within  a  cellar  and  connect  to 
the  rails  immediately  op]>osite. 

Mr.  Harijison — In  listening  to  the  report  of  that  Committee,  and 
to  the  gentlemen  who  have  spoken  on  this  subject,  not  only  at  this 
but  at  other  meetings.  I  have  noticed  that  the  principal  attention  has 
been  givLMi  to  the  injuries  that  may  or  may  not  be  done  to  gas  and 
water  ])ij)es.  We  are  just  about  introducing  the  trolley  system  and 
its  blessings  in  our  City  of  Hartford,  and  the  thought  occurred  to  me 
whether  there  is  siitiicient  current  on  the  gas  and  water  pipes  to  affect 
human  liic.  W  hat  would  be  the  effect  upon  our  workmen  who  go 
there  to  make  such  rejKiirs  as  may  be  needed?  If  there  is  electric 
(  urrent  siitVu  ient  to  ent  u])  cast  iron  mains  and  heavy  wrought  iron 
])ipe.  in  a  very  few  weeks  or  months,  of  which  the  Committee  has 
just  shown  us  sam])K's.  what  is  to  become  of  our  men  who  go  into  the 
(iil(  h  to  repair  that  work,  and  have  to  ])Ut  their  hands  to  it?  Have 
the  Couuniticr  ^iven  that  subject  any  attention,  and  is  there  danger 
to  l>f  a]>]>rchen(U'd  ?    1  would  like  information  on  that  point. 

Mk.  ( )i>i(»i<Ni — We  ha\e  a  main  directly  under  the  street  rail,  and 
the  ])ip('  i^  \erv  l^adly  eaten,  and  our  men  at  work  on  the  pipes  would 
be  sh<M  ke(l  somewhat,  but  not  to  any  i^reat  extent.  There  seems  to 
In-  i!()  (hini^er  whatever  to  life.  A  man  would  get  a  shock  in  his  arm, 
l)iit  il  wuulil  not  jiiuouut  to  anythini;. 

Tiii  I'l  I -ii'i  \  I— -Suppose  in  (lis<(»nnectin<^^  those  j)ij)es  a  person 
has  his  h.md  on  eac  h  siiK,-.  what  would  be  the  effect  then? 

Mk.  ()i'i()k\i — lie  would  u:et  a  sluuk.  but  it  would  not  amount  to 
aiuthiuL:.  And  there  is  a  diflerence  in  men.  Some  men  get  shocks 
\\hi(  h  ai:e(  t  them  very  badlv.  while  others  do  not  notice  it  at  all. 

Mk.  ll\Ki:is(>N — It  uiiirlit  be  im])ortant  to  inijuire  what  would  be 
tile  ]iossiMe  efie(  t  of  this  u]>on  the  labor  element  in  the  future.  We 
all  ha\e  to  have  .^an^^s  of  men  engaged  in  ])utting  in  services,  making 
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connections,  and  in  repairing  broken  mains;  and  if  the  pipes  are  so 
near  to  a  track  through  which  a  strong  current  is  passing,  and  the 
shock  received  injures  some  men  and  may  kill  others,  what  will  be  the 
effect  upon  the  labor  element  alt  over  the  country? 

The  President — Can  Mr.  Chollar  give  us  any  information  on  that 
subject  ? 

Mr.  Chollar — We  have  found,  in  our  experience  in  operating  the 
Pintsch  gas,  as  the  Committee  has  reported,  that  the  amperage  had 
much  more  to  do  with  it  than  the  voltage ;  that  with  a  large  current, 
when  it  leaves  the  pipe  and  is  positive  to  the  ground,  the  pipe  is 
rapidly  eaten  away.  There  are  some  samples  here  where  the  pipe 
has  been  in  the  ground  or  even  lying  on  top  of  the  ground  only  one 
week,  and  yet  the  pipe  is  much  eaten  away.  It  would  seem  to  me, 
as  it  seems  to  the  Committee,  that  with  the  overhead  trolley  and  the 
earth  current  return,  it  is  utterly  impossible  to  provide  against  the 
corrosion  of  the  pi  pes  ^  and  the  natural  conclusion  is  that  the  earth 
must  not  be  used  at  all  for  the  return  current.  We  have  found  it  so 
on  the  pipes  where  they  are  laid  on  top  of  the  ground,  that  the  cur- 
rent has  been  so  strong  that  in  disconnecting  the  pipes  a  spark  would 
arc  across  and  ignite  the  gas,  and  that  the  current  had  been  taken  up 
from  the  rails  and  switches,  and  had  accumulated  around  the  pipe  to 
such  an  extent  that  the  men  who  were  repairing  leaks  in  the  Pintsch 
gas  pipe  had  to  wear  rubber  gloves.  Even  in  touching  the  pipes  with 
tongs  and  making  a  connection  across  those  rails  sparks  woiild  cross 
which  would  light  the  gas. 

The  President— Would  you  consider  that  dangerous  to  life? 

Mr.  Chollar — Not  particularly;  for  I  do  not  think  it  possible, 
with  the  pipe  laying  in  connection  with  the  ground,  there  could  be  any 
electrical  voltage  in  that  immediate  vicinity  which  would  be  strong 
enough  to  be  dangerous,  but  still  it  is  very  disagreeable,  and  likewise 
expensive.  As  I  told  Mr.  Thompson  with,  regard  to  our  report,  it  is 
possible  to  concentrate  it  in  two  words — ^*' double  trolley.'* 

Mr.  Bl 'iterworth — I  think  you  aD  agree  with  me  that  the  report 
of  the  Committee  on  Electrolysis  is  not  only  very  complete  and  val- 
uable, but  that  it  emphasizes  the  importance  of  the  question  to  gas 
companies  by  calling  attention  to  the  dangers  they  are  exposed  to  and 
their  helplessness  in  the  matter.  1  think  the  consideration  of  the  re- 
port of  the  Committee  should  not  terminate  without  our  placing  our- 
selves on  record  in  a  very  positive  and  emphatic  way  concerning  this 
matter  of  electrolysis.  1  would,  therefore,  like  to  offer  the  following 
resolutions ; 

Whereas,  Investigation  has  shown  that  the  use  of  an  earth  return 
in  electric  street  railway  systems  necessarily  causes  a  gradual  but  sure 
destruction  of  street  mains  and  service  pi[)cs ;  and, 

Whereas,  The  owners  of  these  buried  metallic  systems  are  unable 
of  themselves  to  prevent  this  destructive  action  ;  therefore,  be  it 
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Resolved^  That  it  is  the  sense  of  this  Association  that  the  electric 
street  railway  companies  can  and  should  promptly  adopt  such  mca»- 
ures  as  shall  insure  to  all  other  interests  immunity  from  the  injurious 
electrolytic  effects  of  their  operation^  and  that,  failing  to  do  so.  they 
should  be  held  liable  for  all  damages  and  loss  resulting  from  said 
operation ;  and  be  it  further 

Resolved^  That  the  gas  companies  represented  in  the  membership 
of  this  Association  should  unite  with  the  water  and  other  interests 
affected  with  them  in  securing  from  the  electric  street  railways  prompt 
attention  and  action  in  the  directions  indicated  in  the  report  of  the 
Committee  on  Electrolysis ;  and 

Resoivedj  That  the  Secretary  have  printed  50c  copies  of  the  report 
of  said  Committee  and  the  discussions  thereon,  together  with  these 
resolutions,  for  distribution  among  the  members  of  this  Association. 

I  move  the  adoption  of  the  resolutions. 

The  pKFsir>ENT — It  is  moved  and  seconded  that  the  resolutions  as 
offered  be  adopted.     Are  you  ready  for  the  question? 

Mr*  Harbison — I  would  suggest  as  an  amendment  that  the  Sec  re- 
taay  send  to  each  member  a  certain  number  of  copies  for  their  use, 

'Fhe  Pkesiuent— I  would  imagine  that  would  be  the  result  of  the 
adoption  of  the  resolution  ;  that  the  500  copies  would  be  divided 
among  the  membership. 

Mr.  SoMERviLLE — I  would  suggest  also  that  the  members  give  a 
copy  of  that  report  and  resolution  to  the  street  car  companies  in  their 
respective  cities. 

The  Prf^siheni' — That  is  a  suggestion  for  the  Secretary  and  the 
members  to  act  upon*      (The  resolutions  were  adopted,) 

Mr.  Cni'LEv — in  reference  to  the  case  at  Aurora,  Ills.,  the  informa- 
tion which  I  furnished  to  Mr,  Miller  at  that  time  was  not  as  satisfac- 
tory nor  as  certain  as  that  I  am  now  able  to  give.  Since  the  time  I 
furnished  Mr.  Miller  with  this  information  the  city  has  caused  a  sewer 
to  be  built  in  the  business  runler  of  the  town,  where  we  have  a  main 
<^n  each  side  of  the  street  for  some  six  or  seven  blocks.  We  had  no 
trouble  with  unaccounted-for  gas — that  is,  our  jiercentage  had  not  in- 
creased :  and  what  pipes  we  had  dug  up  ditl  not  show  the  efiect  di 
electrolytic  action,  I  therefore  concluded,  as  I  told  hira,  that  we  had 
not  been  damaged :  but  the  digging  of  the  sewer  through  the  center 
of  the  street  underneath  the  car  tracks  in  almost  every  instance  opened 
up  to  us  all  the  service  pipes  we  had  crossing  the  street,  and  I  can 
now  tell  you  that  I  was  mistaken  in  the  information  I  gave  at  that 
time.  In  other  words,  our  service  pipes  were  very  badly  damaged 
in  some  instances,  and  in  others  they  were  not  so  badly  damaged. 

Mr.  Thomf*son — That  is  what  1  rather  anticipated  in  the  reference 
to  it  in  this  report, 

Mr.  Copley — I  gave  that  information  to  Mr.  Miller  last  fall,  or 
early  in  the  winter. 
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Mr.  E«  C,  Browx — ^In  the  report  of  his  Committee  Mr.  Thompson 
refers  to  the  Chester  (Pa.)  Company.  It  is  either  that  Company  or 
the  Company  at  Carlisle  which  has  brought  this  question  to  the  atten- 
tion of  the  courts.  1  understand  that  argument  was  to  have  been  had 
on  the  2d  of  May,  but  the  judge  postponed  it,  as  he  desired  to  read 
up  on  this  <juestion  of  electrolysis^  and  I  believe  that  on  the  25th  of 
this  month  he  will  render  his  decision  as  to  whether  or  not  he  will 
grant  a  peruianent  injunction. 

Mr.  RirssKiJ.— T  would  ask  Mr.  Thom[)son  if  the  Committee  took 
into  account  the  nature  of  the  soil  in  which  these  results  were  obtained. 

Mr.  Thompson — You  will  find  in  the  report  of  the  Committee  a 
reference  to  the  nature  of  the  soil,  and  the  statement  that  certain  cir- 
cumstances increase  the  liability  to  electrolysis.  The  samples  here 
presented  when  prepared  for  boxing  still  held  good  yellow  clay  upon 
them,  showing  thai  the  soil  itself  was  not  responsible  at  any  rate  for 
the  samples  in  «[uestion.  The  character  of  the  soil  does  undoubtedly 
aflect  the  corrosion  to  increase  it :  but  moisture  is  the  princii>al  factor. 

Mr.  Rcssell— I  would  like  to  ask  Mr.  Thompson  whether  any  of 
the  reports  that  he  received  were  from  seacoast  towns,  or  from  low- 
lying  places  where  the  soil  was  continually  moist. 

Mr,  Thompson — You  will  find  in  this  appendix  a  reference  to  the 
various  reports  of  electrolytic  injuries.  Those  from  Boston,  and  from 
some  other  of  the  seaport  towns,  do  give  special  emphasis  to  the  fact 
that  some  of  the  corrosion  might  have  been  induced,  or  at  least  aided, 
by  the  presence  of  salt  water;  but  so  many  of  them  are  from  inland 
that  salty  moisture  cannot  be  depended  upon  as  accounting  for  the 
great  deterioration  shown  in  the  pipes. 

Mr.  Udiorne — I  w-ould  like  to  ask  Mr.  Thompson  whether  the 
samples  which  he  has  on  exhibition  come  from  pipes  which  were  laid 
in  lead,  or  in  cement  joints. 

Mr.  Thomi«>on — The  main  pipe  was  a  water  pipe  laid  in  lead 
joints. 

Mr,  Darr.\h — Was  that  service  pipe  of  steel  or  iron  ? 

Mr.  THoMPSoN^lt  is  an  iron  pipe. 

Mr.  BuiTER worth — I  move  that  the  Committee  on  Electrolysis  be 
discharged,  with  the  hearty  thanks  of  the  Association  for  their  services. 

Mr.  Ci.  H.  Harpkr — Before  you  put  that  motion  I  would  like  to 
ask  whether  the  Committee  have  an  opinion  definite  enough  to  be  of 
benefit  to  the  Association  as  to  the  danger  from  lire — where  men  go  to 
repair  a  leaky  pipe,  which  has  been  corroded  by  the  action  of  the 
electric  current.  Whether  there  is  danger  of  ignition  when  the  men 
are  at  work  upon  it? 

Mr,  Thompson — The  ordinary  leakage  from  electric  corrosion  takes 
place  within  the  earth.  In  the  case  of  any  lines  of  services  where  the 
earth  might  have  shrunk  away  a  trifle,  by  reason  of  being  laid  in 
made  ground,  and  so  permit  the  escape  of  gas  into  the  cellars  or  into 
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an  area,  there  would  be  that  danger.  The  electrical  committee  of 
the  Underwriters'  International  Electrical  Association  laid  special 
stress  upon  the  danger  from  electrolysis,  but  not  with  reference  to 
fires  from  gas  pipes  so  much  as  the  weakening  and  possible  failure  in 
water  pipes  in  sections  where  additional  pressure  might  be  put  ujxjn 
them  during  a  fire.  You  will  find  their  report  referred  to  in  the 
appendix. 

Mr.  John  Young — Is  there  any  danger,  in  a  main  charged  with 
gas,  in  drilling  to  put  in  a  service  pipe,  with  the  gas  turned  on?  I 
mean,  in  a  main  charged  with  electricity,  is  there  any  danger  of  a 
spark  setting  fire  to  the  gas? 

Mr.  Thompsi^n — ^There  is  that  danger* 

Mr.  John  Youn(« — We  found  that  out. 

Mr.  Harbison — That  increases  the  difficulty  with  the  workmen  that 
I  referred  to. 

Mr.  Copley. — I  would  like,  in  the  nature  of  an  amendment  to 
the  motion  made  by  Mr.  Butterworth,  to  express  more  than  the  usual 
appreciation  entertained  by  this  Association  towards  this  Com- 
mittee on  FUectrolysis,  for  the  possibly  very  great  value  which  this  re- 
port may  have  to  everyone  of  us  interested  in  the  gas  or  water  busi- 
ness.    I  offer  that  as  an  amendment. 

Mr.  BriTERwoRTH — I  accept  that  amendment. 

Mr.  Somervillk — I  agree  to  the  motion  if  it  is  distinctly  under- 
stood that  Mr.  Thompson  is  the  Committee.  (Applause.)  A  few 
letters  and  suggestions  comprise  all  that  I  had  to  do  with  the  report ; 
so  that  Mr.  Thompson  deserves  all  the  credit  for  his  good  report. 

Mr.  Thompson — I  do  not  think  that  exception  should  stand. 

TiiF.  Prksidfm — Are  you  ready  for  the  question?  Those  in  favor 
will  say  '*  Aye;  "  contrary.  **  No."  It  is  so  ordered.  Mi.  Thomp- 
son, you  have  the  thanks  of  the  Association. 

Mr.  Thomi'son  -  ( )n  behalf  of  the  Committee  I  thank  you  for  your 
appreciation  of   its   work. 

Tm  Pki  >ii>F\T  -  W  c  will  now  listen  to  the  paper  by  Mr.  S.  M. 
Highlands  of  (linion,  Iowa,  entitled 

idiRKi:  \i:ars  in  a  cointrv  gas  works. 

1  do  not  think  it  is  jiossible  for  nie  to  add  anything  new  to  the  gas 
industry,  but  I  ha\e  long  entertained  the  idea  that  the  business  was 
hedged  .uound  with  li)o  nuK  h  mystery,  and  that  the  very  conserva- 
tism thai  has  been  allowed  to  grow  around  it  was  one  of  the  greatest 
drawbcu.  ks  wiih  which  it  had  to  contend.  In  the  smaller  cities  the  gas 
Su]>erinlendcnt  is  alone,  and  in  manv  plaees  very  lonely;  that  he  is 
verv  apt  to  think  his  busim-ss  a  mysterious  one:  that  he  is  the  only 
man  in  the  c  omnmnity  who  can  master  its  intricate  details ;  that  all 
he  has  to  do  is  just  to  wait  until  people  come  to  their  senses  about 
the  electric  light  cra/e.  and  everything  will  be  serene. 
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It  occurred  to  me  some  years  ago  that  this  was  all  a  mistake;  that 
educating  the  general  public  against  their  convictions  is  a  slow  and 
unprofitable  proceeding;  and  that  gas  is  only  a  commodity  that  peo- 
ple can  either  use  or  dispense  with  without  very  much  inconvenience* 
And,  further-,  that  the  same  methods  that  are  most  successful  in  other 
lines  of  business  could  be  used  to  push  the  sales  of  gas,  and  with 
equal  success,  I  fully  believe  that  the  unparalleled  grovvth  of  the 
electric  business  was  because  of  the  efforts  to  make  it  popular  without 
regard  to  any  immediate  pro  fits. 

Infused  with  these  ideas,  I  assumed  the  management  of  the  Clin- 
ton (la.)  gas  works  on  April  i*  1891.  The  works  were  the  usual 
6-inch  coal  gas  works,  and  were  built  in  1S71.  In  1875  they  sold 
5,500,000  feet  of  gas.  In  18S4  it  had  increased  to  6,122.000  feet. 
In  1886  the  Thomaon-Houston  Company  built  an  electric  light  plant, 
and  the  sales  of  gas  dropped  to  5,892,000  feet,  and  in  1890  it  had 
risen  again  to  6.491.000  feet,  with  the  price  of  gas  ranging  from  $2 
to  $2,50  per   1,000.  ^ 

On  April  i,  1891,  the  price  was  reduced  to  ^r.75  for  illuminating 
and  $1  25  for  fuel ;  and  a  contract  was  made  for  a  set  of  water  gas 
apparatus.  At  the  outset  of  the  new  management,  the  old  adage, 
**  The  money  was  made  or  lost  in  the  retort  house/*  was  totally  dis- 
regarded The  only  aim  was  to  make  the  kind  of  gas  the  public 
would  use  the  most  of  without  much  thought  as  to  whether  the  gas 
was  16  or  24  candles,  or  whether  it  took  4  or  5 A  gallons  of  oiU  or  55 
or  50  pounds  of  coal  to  the  1,000  feet.  We  believed  then  as  we  be- 
lieve now  that  the  principal  duties  of  a  gas  manager  were  to  sell  gas, 
and  that  the  making  of  it  was  a  minor  incident  connected  with  the 
business;  that  the  margin  between  the  cost  in  the  holder  and  the  usual 
selling  price  was  so  great  (greater  by  far  than  in  any  other  large,  le- 
gitimate business)  that  a  manager  could  easily  afford  to  have 
the  cost  increased  by  10  to  15  per  cent.,  if  by  so  doing  he  could  de* 
vote  more  of  his  time  to  selling  it,  and  thereby  increase  his  sales.  I 
will  venture  the  assertion  that  there  is  not  one  manager  here  who  be- 
lieves he  is  selling  one-half  the  gas  the  community  would  take  and 
pay  for,  if  he  could  only  make  it  to  their  interest  to  do  so. 

In  carrying  out  this  idea,  we  advertised  that  for  a  year  we  would 
run  free  service  pipes ;  sell  gas  stoves  at  cost;  pipe  buildings  free, 
and  in  a  great  many  places  we  furnished  gas  fixtures  free.  At  this  time 
the  Company  had  only  235  meters  set,  and  not  a  gas  stove  in  use. 
By  May  ist  orders  began  pouring  in  on  us  until  we  had  from  15  to  25 
gasfitters  at  work,  and  during  the  summer  sold  185  stoves  and  set  392 
meters  for  illuminating  purposes.  This  work  cost  the  Company  about 
^4,000,  and  you  can  judge  for  yourselves  whether  it  is  worth  this  sum 
to  add  577  new  customers  to  a  plant  that  only  had  235  to  begin  with. 
By  September  ist  we  felt  strong  enough  to  tackle  the  electric  light 
company,  and  thought  a  fight  with  them  would  advertise  us  if  nothing 
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else.  Wc  sent  a  canvasser  to  all  their  customers  and  offered  to  furnish 
them  with  gas  for  a  year  for  haU  of  the  price  they  were  paying  for 
electric  Hght,  generally  allowing  the  customer  to  say  hoAv  many  gas 
jets  he  would  need  to  properly  light  his  place.  They  had  53  custom- 
ers,  and  we  took  45  of  them  on  this  proposition,  and  had  them  tied  up 
for  one  year.  This  action  on  our  part  forced  them  to  sell  out  to  us 
at  once  at  our  price,  and  we  failed  to  have  any  fun  out  of  the  scheme 
at  all.  We  meiered  the  45  contract  customers  just  as  carefully  as  we 
did  the  regular  ones,  and  look  the  statements  monthly.  It  migbt  be 
as  well  to  state  here  that  these  contracts  raised  a  new  question  in  our 
minds  that  we  will  take  up  some  time  and  settle  to  our  own  satisfacdon 
at  least. 

Please  remember  that  all  this  occurred  in  a  small  town,  where  the 
manager  could  be  personally  acquainted  with  each  of  his  customers 
and  know  what  they  were  doing,  and  this  article  is  supposed  to  be  of  no 
benefit  to  the  larger  cities.  Those  45  contract  customers  were  put  on 
without  any  idea  of  making  very  much  money  out  of  them,  but  rather 
to  force  a  fight  on  the  electric  company.  \Ve  knew  when  we  took  them 
that  some  of  them  would  get  pretty  cheap  gas,  and  we  were  not  dis- 
appointed. During  the  year  for  which  they  run,  they  used  2*894,000 
feet,  for  which  they  paid  ;S2.i7i.o6,  or  75  cents  per  1,000,  }n  De- 
cember they  used  600,000  feet,  and  in  July  r 22, 200;  one  of  the 
largest  customers,  fairly  heating  his  building  with  it,  and  paying  only 
40  cents  per  t,ooo,  while  some  of  them  were  paying  as  high  as  $1.50 
per  1*000. 

We  bought  the  electric  light  plant  in  December,  1891,  and  imme- 
diately reduced  the  price  of  electric  lights  25  per  cent.,  making  the 
rate  for  arc  light  of  2,000  candle  power  $6  per  month,  (or  9  o'clock 
lights,  and  $S  for  10  o'clock  lights,  the  gas  contract  customers  having 
the  option  of  surrendering  their  gas  contracts  and  taking  the  electric 
light  at  the  new  price ;  but  none  of  them  availed  themselves  of  the 
privilege.  At  the  end  of  the  year  none  of  the  contracts  were  renewed. 
About  one-half  of  them  are  now  using  gas  and  the  rest  have  returned 
to  the  electric  light, 

V\'e  found  a  great  many  customers  who  thought  they  could  afford  to 
use  a  gas  stove,  but  were  afraid  to  try  gas  for  illuminating  purposes; 
and  for  such  customers  we  always  [lUt  a  gas  burner  over  or  near  the 
stove  and  connected  it  with  the  stove  meter.  The  result  was  that  in  a 
short  time  the  man  of  the  house  wou!d  come  to  the  office  and  say  that 
he  was  tired  of  sitting  in  the  kitchen  to  read,  and  wanted  one  light  in 
his  sitting  room ;  and  this  was  soon  followed  by  several  more  in  other 
parts  of  the  house  at  the  regular  illuminating  rate. 

Our  office  is  kept  open  from  7  a.m.  to  9  p.m.,  and  all  complaints 
are  taken  care  of  within  an  hour  after  their  being  made.  A  meter  prover 
is  kept  in  the  back  of  the  oftice :  and  when  a  custon^er  thinks  his 
meter  is  wrong  we  ask  him  to  wail  and  see  it  brought  in  and  tested* 
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We  are  always  willing  to  settle  with  him  on  the  basis  shown  by  the 

j>rover.     I  have  yet  to  find  the  customer  who  was  not  perfectly  satis- 

I  lied  after  seeing  this  test  made,  and  agreed  wtth  us  that  if  there  was 

I  jinything  wrong  with  his  bilU  the  fault  was  at  his  house  and  not  in  our 

office. 

Another  imperative  rule  is,  that  while  we  now  have  a  monopoly  of 
the  lighting  business,  our  customers  should  not  find  out  that  we  know 
it:  they  should  all  be  treated  as  courteously  as  they  are  in  any  other 
mercantile  house :  a  trivia!  complaint  shouhl  be  treated  with  as  much 
consideration  as  the  most  serions  one.  Another  njle  that  will  have 
more  weight  with  them  than  all  others  is,  whatever  we  do  must  ]>e 
well  done.     Nothing  temporary  allowed  and  never  a  makeshift. 

In  rebuilding  the  gas  works,  money  was  not  spared  to  make  it  a 
good  one.  In  rebuilding  the  electric  light  iilant  the  very  best  Corliss 
engines  and  high  grade  boilers  were  used.  The  results  are  that  *^  no 
gas  '*  complaints  are  rarely,  if  ever,  heard ^  and  we  have  not  had  a 
claim  for  rebate  on  account  of  ''electric  light  out"  for  over  two 
years.  Our  electric  service  has  been  so  good  that  the  city  has  just 
closed  a  contract  with  us  for  all  their  street  lights  for  a  period  of  1 2 
years,  and  the  electric  street  railroad  has  contracted  with  tis  for  its 
power  for  7  years. 

There  have  been  no  changes  in  prices  on  the  gas  for  3  years ;  and 
for  the  })ast  2  years  we  have  been  charging  a  fair  price  for  all  service 
work  ;  also  for  all  electric  wiring  and  renewals.  In  the  meantime,  the 
growth  of  the  gas  business  has  been  much  more  rapid  than  that  of 
the  electric  business. 

As  I  stated  before,  the  Comjiany  sold  6,491,000  feet  of  gas  to  235 
customers  in  the  year  1890.  In  1891*  they  sold  11,432,000  feet  to 
627  illuminating  and  185  fue[  customers.  At  this  time — January  i, 
1892— we  had  50  commercial  arc  lights  and  800  incandescent  one*. 
For  the  year  ending  January  1,  1893,  we  sold  18,000,000  feet  of  gas 
{an  increase  of  64  per  cent.)  to  940  customers,  and  in  the  year  end- 
ing January  i,  1894.  our  sales  of  gas  had  increased  to  over  20,000.- 
000  feet  to  977  customers ;  while  the  electric  lights  had  only  increased 
to  65  arcs  and  1,200  incandcscents.  exclusive  of  the  street  lighting. 
With  the  street  lighting  and  street  railroad  work,  the  gross  business 
of  the  electric  light  plant  is  larger  than  the  gas  business,  but  is.  of 
course,  a  great  deal  more  expensive  to  us  to  furnish.  On  the  w^holc, 
we  are  satisfied  that  proper  business  methods  will  push  the  sale  of  gas 
just  as  readily  as  that  of  any  other  commodity,  and  that  without  it 
the  gas  business  is  apt  to  cut  a  very  small  figure  in  small  cities. 

As  some  of  you  probably  know,  we  also  su]>ply  gas  to  Lyons,  a 
city  of  some  7.000  inhabitants^  immediately  adjoining  Clinton.  Lyons 
has  a  municipal  electric  light  plant  that  also  supplies  domestic  lights. 
This  i^lant  has  been  established  some  10  years,  while  the  gas  mains 
were  only  run  3  years  ago.     At  the  Lime  we  extended  the  gas  mains 


tlirre.  ocadf  al  tbc  moms  jai  liops  «cfe  aaag  tlie  d^ctnc  ligli. 
We  dad  BfH  make  any  eSort  tp  ffk|^r  i^  ekcHic  %lit,  bot  tiiste») 
coodwkd  we  vimM  ioe  vfat  a  tak  H—infilimi  bct)injt:ii  ^aa  at  Si.75 
per  thnmgiiH  aad  air  %^  Ji  ^5*50  eaek  per  mtrnMh  w«Ktld 
For  the  fint  fen  or  m  we  i&d  aoi  do  a  gieaet  deal  <tf 
tbe  stofcm*  A  cimoBer  woold  lae  tfce  ^tf  tknuiglt  tbe  aiuiiiner  2S^ 
theo  pot  tttck  tbe  ekctAt  Egte  ia  the  nater  vkesi  tiie  ereniiigs  werr 
h>pg.  In  the  soiniiier  cf  1S9J,  ve  scat  50  Wdsbacli  boroers  up  thert 
to  see  wliat  thej  voold  do.  We  equipped  caie  laige  fewiciry  stotif 
iritb  tbem  at  Ottr  expenie  aad  dKn  wailed  for  re«il&.  And  tber  baie 
been  surpriiiDg^  indeed ;  for  lo-dar  tbere  is  aoi  one  ttDre  in  the  city 
using  electric  lights^  tbe  Wehbacb  buraen  baving  enltrely  displaced 
them :  but  at  tbe  ttme  time  it  bai  cat  dowa  our  $ale»  o^  gas,  and  I 
do  not  know  bot  tfaat  we  bad  belter  lei  a  few  o#  tbe  electric  lights 
come  back,  if  we  can  oolj  get  rid  of  tbe  Webbacb  btmiers.  Tbe 
burners  are  all  tbat  ti  claimed  ior  tbem.  and  give  our  ciistoa:^Ts  un- 
qualified satisfaction;  bot  tbe  coafoonded  things  wcm^t  let  any  gas 
through  tbem.  Tbe  same  jewebr  stote  tbat  was  Ibnnerty  using  two 
arc  lights,  onlj  used  3.000  feet  of  gas  in  December.  After  our  ex- 
periment with  them  at  Lyons  we  woidd  prefer  furnishing  electric 
lights,  ratber  than  WeUbacb  burners,  in  Clinton. 

DISCUSSION. 

The  PafrsiDnyr^ — Voo  have  listened  to  the  rading  of  a  ver>'  inter- 
esting paper,  and  one  which  has  brought  out  some  new  ideas,  in 
competition  with  electric  lighting  especially.  Mr.  Highlands  is  ready 
to  answer  any  questions  any  01  you  may  wish  to  ask. 

Mk.  J.  \\\  Dunbar— I  want  to  ask.  what  did  those  customers  who 
are  paying  fall  price  for  gas  think  wheti  you  furnished  some  people 
gas  at  40  cents  per  1,000?  How  did  they  take  it? 

Mr.  Highlands — In  answer,  I  will  say  they  must  aJ!  have  been 
yery  busy,  for  none  of  them  said  a  word  to  me  about  it,  i  never 
heard  of  any  complaint.  I  conducted  our  business  just  as  they  con- 
ducted theirs* — without  regard  to  what  individuals  were  doing  in  tbe 
matter. 

Mk.  Copley — I  would  like  to  ask  Mr.  Highlands^  with  due  defer- 
ence to  his  cleverness  in  handling  it,  what  he  would  have  done  had 
his  consumers  been  equally  clever,  and  insisted  on  arranging  with  the 
electric  light  company  for  prices,  and  with  him  for  gas  at  half  that 
figure  ? 

Mr.  Highlands — I  have  discovered  that  it  is  much  easier  to  ask 
questions  than  to  answer  them.  I  will  simply  state  when  I  went  into 
the  business  of  contracting  with  electric  light  company's  customers  we 
did  not  expect  at  that  time  to  buy  their  plant,  nor  was  it  done  with 
the  intention  of  forcing  them  out  of  the  business;  but  I  have  fre- 
quently noticed,  as  probably  most  of  you  have,  that  a  fight  between 
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two  dry  goods  stores  on  opposite  sides  of  the  street  will  increase  the 
business  of  both  of  them,  and  I  did  not  know  but  it  might  do  it  with 
us,  I  wanted  to  fight  with  them  anyhow,  and  to  see  what  would  be 
the  result  when  we  got  through.  In  making  those  contracts  I  had  a 
good  canvasser,  to  whom  I  gave  a  list  of  the  parties  I  wanted  him  to 
contract  with,  leaving  it  to  his  discretion  as  to  the  price  he  would 
make  for  those  contracts — directing  him  to  remember  all  the  time 
that  in  what  he  did  he  was  acting  as  the  employee  of  the  Gas  Com- 
pany. When  we  got  all  the  contracts  we  cared  for  we  simply  stopped 
contracting,  1  believe  several  other  parties  asked  us  for  similar  con- 
tracts afterwards,  but  we  refused  to  give  them,  saying  that  we  had  all 
we  wanted  of  them.  If  it  ever  created  any  hard  feeling  in  the  com- 
munity I  have  not  discovered  it — any  more  than  it  did  when  we  ad- 
vertised for  six  months  that  we  would  do  gas  piping  free,  at  the  end 
of  which  time  we  stopped  it,  A  great  many  j^eople  since  then  asked  us 
to  do  their  piping  free  because  we  did  it  then,  VVe  shall  probably 
take  that  question  up  again.  I  should  not  be  suqirised,  when  busi- 
ness opens  up  again,  if  we  should  attempt  to  see  if  we  cannot  get  cus- 
toraers  as  I  did  before — but  reserving  the  right  to  discontinue  the 
practice  at  any  time  I  saw  fit. 

Mr.  Bl'tterworth — I  would  like  to  warn  Mr,  Highlands  and 
others  who  entertain  the  same  views  about  putting  in  free  service 
pipes  and  piping  houses  free,  that  before  they  do  so  they  should  thor- 
oughly canvass  the  situation  and  ascertain  whether  or  not  natural  gas 
is  likely  to  come  in  in  the  course  of  a  year  or  so,  or  an  opposition 
gas  t  ompany  build  up  a  competition ;  for  in  that  case  the  property 
owners  would  proceed  at  once,  and  without  any  consideration  for  the 
kindness  that  the  gas  company  had  previously  extended  to  them, 
to  turn  the  natural  gas  or  the  gas  of  the  opposition  company  into 
their  service  pipes  and  houses.  We  have  had  that  done  in  our  own 
experience. 

Mr.  Cantine — I  am  not  a  member  of  this  Association,  but  have  the 
honor  of  being  a  member  of  the  Ohio  Association,  and  have  taken  the 
liberty  of  coming  here  wita  the  idea  that  Mr.  Highlands  was  going  to 
read  a  very  interesting  |)aper — as  he  has  done — and  I  sup[>ose  that 
be  could  make  a  very  nmch  more  interesting  paper.  >fr»  Highlands 
and  I  fought,  bled  and  died  in  the  gas  business  long  before  Clinton 
was  thought  of.  Let  me  tell  you  a  little  story.  He  came  with  us  in 
1873.  The  times  were  then,  if  anything,  a  little  bit  worse  than  they 
are  in  1894.  Your  humble  servant  did  the  stoking  in  the  daytime 
and  Mr.  Highlands  did  it  in  the  night.  He  was  a  lltde  younger  then 
than  I,  and  as  he  could  get  along  with  a  little  less  sleep  than  I  could, 
he  used  to  take  his  kit  of  tools  out  on  the  street  and  do  pii>e  work. 
He  and  I  together  ran  the  business.  Then  we  got  ^3  per  1,000  for 
what  gas  we  did  sell.  Sometimes  one  retort  made  j^retty  nearly 
-enough*     Nearly  everybody   failed  in  the  town   and  I   suppose  that 
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was  our  only  salvation.  Had  the  merchants  and  business  men  re- 
mained sound  we  vi-ould  have  failed.  Mi.  Highlands  probably  re- 
mmnbent  a  great  deal  better  about  those  times  than  I  do,  and  I  came 
here  expecting  to  be  greatly  amused  by  his  recital  of  the  good  times 
we  had  then. 

Mr.  l)oirGLAS — If  Mr,  Highlands  thinks  he  can  save  15  pounds  ol 
coal  and  lA  gallons  ot  oil  by  giving  the  works  his  personal  attention. 
I  think  it  would  pay  him  to  hire  another  man  and  then  give  the  works 
his  attention,  because  he  could  save  a  good  salary  every  year  in  20 
million  feet. 

Mr.  HiGHiwiXDS — In  reference  to  that  let  me  say  that  I  do  not  now^ 
and  never  did,  take  the  credit  to  myself  of  being  a  close  or  economical 
manager.  I  said  I  did  not  give  much  thought  as  to  whether  it  took 
4  ^^  si  gallons  of  oil  or  35  or  50  pounds  of  coal  to  1,000  feet,  vet  I 
think  that  most  of  the  gentlemen  present  will  concede  there  is  proba- 
bly somebody  up  there  at  the  station  who  did  look  after  those  mat- 
ters, and  that  there  was  not  any  more  coal  put  into  the  cupola  than 
was  burned,  and  that  there  was  not  oil  enough  put  into  the  gas  to 
make  it  smoke  very  much,  and  we  have  never  sold  any  tar, 

Mk.  Holmes — I  am  not  a  member  of  the  Association,  but  thought 
perhaps  the  members  might  desire  to  hear  a  parallel  case  to  that  stated 
by  Mr.  Highlands — but  with  a  difierent  result.  Some  three  or  four 
years  ago,  I  started  on  the  other  side,  in  Voungstown — I  mean  on  the 
other  side  from  what  Mr.  Highlands  did.  The  Gas  Company  took  a 
notion  to  have  some  fun  with  me  and  they  went  to  contracting  for  gas 
at  any  price  they  could  get ;  and  I  don't  think  they  stopped  at  hall 
way.  VV'e  had  something  like  300  customers,  and,  of  course,  we  had 
to  save  them  or  else  get  out  of  the  business.  But  we  took  another 
tack.  We  went  for  the  Gas  Company.  I  think  that  within  three  or 
four  days  the  electric  light  company  had  visited  nearly  every  gas  con- 
sumer in  town  and  asked  him  for  a  proposition  to  lumish  light.  They 
immediately  went  to  the  Gas  Company  to  get  its  figures  first.  The 
Gas  Company  was  pretty  busy  for  several  months  taking  care  of  its 
own  customers,  while  we  proceeded  with  our  contracts  for  electric 
lighting.  But  those  difficulties  have  all  been  settled  down  there 
now ;  we  are  all  harmonious ;  and  I  am  in  the  gas  business  to-day* 
(Laughter.) 

Mr.  Hir/tHLANDS — All  I  have  to  say  with  reference  to  that  is  this — 
that  our  late  competitor  was  the  Thomson-Houston  Company,  a  con- 
cern to  which  I  know  you  gendemen  need  no  introduction  whatever, 

Mr.  \V.  L.  Brown — ^This  paper  emphasizes  one  point  which  relates 
to  the  gas  business  as  it  does  to  every  other  business — that  local  con- 
ditions dominate  what  shall  be  done.  Mr.  Highlands  knew  what  was 
being  done  in  his  town ;  he  studied  the  situation  carefully  and  worked 
to  success.  Those  same  plans  might  not  do  in  another  town,  so  it 
behooves  everyone  in  looking  upon  his  own  ground  to  carefully  study 
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the  entire  situation,  and  then  follow  out  the  best  line  he  can  work  on. 

Mr*  Somerville— U  ill  Mr.  Highlands  state  the  population  of  that 
town  ? 

Mr.  Highlands — We  have  now  in  Clinton  a  popniation  of  about 
18,000,  and  in  Lyons  perhaps  7,000  or  8,000, 

Mr.  ScJMERViLLE — The  number  of  consumers  was  very  small  when 
you  went  there  for  a  population  of  that  size.  Nevertheless  I  wish 
to  congratulate  Mr,  Highlands  upon  his  paper.  It  is  an  excel- 
lent one,  and  shows  that  he  has  done  excellent  work.  If  these  results 
can  be  obtained  in  Clinton,  why  can  they  not  be  obtained  anywhere 
else?  I  presume  the  people  in  Clinton  wear  the  same  hats,  eat  the 
same  food  and  are  just  as  fond  of  the  dollar  as  they  are  anywhere  else. 
If  that  is  so,  why  cannot  this  same  kind  of  work  be  done  in  other 
cities  and  with  equally  good  results?  I  believe  it  can  be  done  if  the 
work  is  carried  on  in  the  same  line  which  he  has  adopted^  and  which 
is  nothing  but  work,  work,  action.  That  is  all  about  it.  Vou  all 
know  very  well  that  for  years  I  have  advocated  that  gas  companies 
should  do  the  gas  lilting  and  have  the  control  of  it  in  their  own  hands. 
Here  is  the  result  of  that  course.  The  purpose  is  not  to  make  money 
out  of  the  gas  fittings  but  to  get  consumers.  I  am  glad  to  have  heard 
Mr,  Highlands'  paper,  and  I  look  upon  his  example  as  one  worthy  to 
be  followed. 

The  President — In  behaH  of  the  Association  I  thank  you,  Mr. 
Highlands,  for  your  paper,  and  assure  you  that  we  appreciated  it  very 
much  indeed. 

The  President — The  next  paper  to  be  read  is  that  by  Mr.  I,  C* 
Copley,  of  Aurora,  Ills.,  on 

HOW  TO  MAKE  SMALL  ELF.CTRIC  LIGHT  PLANTS  PAY. 

Mr,  President  and  Gentlemen:  I  am  convinced  that  it  is  impossi* 
ble  to  independently  operate  an  electric  lighting  plants  at  a  fair  profit, 
in  the  smaller  cities  embraced  in  the  territory  of  this  Association 
(having  a  population  of  less  than  25,000)  under  the  conditions  that 
obtain  in  a  very  great  majority  of  them.  However  gratif>ing  this 
conviction  may  be  to  those  of  us  who  have  been  compelled  to  com- 
pete with  the  much  lauded  "^  light  of  the  sun,*'  through  all  the  stages 
of  its  extravagant  claims  and  praises,  we  are  much  more  deeply 
interested  in  the  question,  '*  How  to  make  a  small  electric  light  plant 
pay."  And,  as  gas  men,  we  are  most  anxious  to  know  if  such  a  plant 
can  be  made  profitable  in  conjunction  with  the  gas  industry. 

I  do  not  wish  to  be  understood  as  suggesting  a  method  for  each,  or 
any,  of  my  associates  to  follow,  but  merely  to  call  attt^ntion  to  con- 
ditions that  are  favorable  for  the  joint  operation  of  these  two  branches 
of  the  lighting  business,  with  an  adequate  return  for  the  money  in- 
vested in  the  electric  lighting  department.  And,  if  these  conditions 
can  be  brought  about,  to  recommend  the  joining  of  the  two   inter- 
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Local  conditions  vary  bo  widely^  and  the    local    habits  and 
prejudices  of  the  consumer  cut  so  decided  a  figure  in   the  conduct  of 

our  business,  that  one  who  is  by  necessity  entirely  unfamiliar  with  iU 
these  circumstances,  cannot  lay  down  a  few  abstract  facts  and  show 
yon  all  how  to  make  money  by  siraply  joining  a  gas  and  electric  light- 
ing plant. 

The  altogether  abnormal  development  which  has  characterized 
electric  lighting  in  the  past,  due  to  the  persistent  supply  man  (and  I 
am  sure  no  one  who  has  had  experience  will  question  thai  his  menda* 
cious  persistence  is  without  parallel  in  the  history  of  trade),  due  also 
to  the  ignorance  of  the  investor  (which  cannot  be  disputed,  for  the 
light  was  but  a  few  years  old,  and  which  is  not  disputed  even  by 
those  whose  pride  would  naturally  prompt  them  to  do  so),  and  due 
still  further  to  the  well  known  eagerness  with  which  an  American 
public,  and  particularly  in  the  Western  States,  seizes  upon  anything 
novel,  seems  to  have  reached  its  limit*  The  supply  man  may  be  none 
the  less  persistent  or  mendacious ;  but  the  investor  is  much  better  in- 
formed and  less  gullible,  while  the  consumer  has  tried  the  new  light 
and  satisfied  himself  that  in  general  it  is  neither  as  satisfactory*  nor  as 
cheap  as  the  one  it  seeks  to  replace. 

The  business,  then,  is  rapidly  coming  around  to  commercial  lines, 
though  retarded  in  many  instances  by  the  prejudice  of  disappointed 
rivalry.  This  is  of  great  advantage  to  the  gas  industry,  even  more  sd 
in  case  of  one  management  for  both  plants,  although  it  may  lessen  the 
desirable  features,  as  we  shall  later  observe. 

The  most  hopeful  of  the  many  papers  on  this  subject,  heretofore 
read  before  similar  conventions,  have  never  claimed  a  direct  profit 
resulting  from  such  ownership  that  was  in  any  way  commensurate 
with  the  outlay  of  capital  necessary  and  the  hazzard  of  the  enterprise. 
But  there  is  one  phase  of  the  question  I  have  never  heard  discus^^ed, 
and,  to  me,  it  is  the  most  important.  It  is  the  ]>rofit  accruing  to  the 
gas  company  as  a  result  of  combined  owners hi{i — an  indirect  profit, 
if  you  please,  on  the  money  invested  in  electric  lighting  equijnnent. 
Let  us  suppose  an  ably  managed  gas  company  to  have  been  first  to 
cover  its  field  with  the  new  light.  By  judiciously  timing  such  a  start 
and  investing  only  as  fast  as  the  state  of  the  business  would  warrant 
(not  at  the  suggestion  of  the  interested  supply  man),  an  expensive 
competition  would  have  been  averted.  I  shall  not  attempt  to  give 
figures  on  the  direct  saving  that  would  have  resulted.  It  is  a  matter 
of  many  small  items  constantly  expended,  and  may  be  large  or  small 
in  amount  according  to  the  policy  of  the  management  of  the  com- 
panies, I  have  written  several  gas  companies,  operating  in  competi- 
tion with  the  electric  light,  asking  an  estimate  on  the  direct  annual 
cost  of  operating,  as  a  result  of  such  competition.  The  answers  vary 
as  greatly  as  the  pro  rata  output  in  different  cities,  and  very  much  in 
the  same  proportion,  when  local  conditions  do  not  complicate   the 
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situation.  In  other  words,  wherever  the  policy  of  the  gas  company 
has  been  liberal  and  progressive,  and  money  and  energy  have  been 
expended  with  good  judgment,  there  you  will  usually  find  a  better 
pro  rata  output  than  in  another  city,  similarly  situated,  where  the  gas 
corapauy  has  made  no  such  determined  effort.  Is  it  not  fair  to  as- 
sume that  the  two  circumstances  are  connected?  If  each  one  of  you 
who  is  managing  a  gas  plant  independently  will  carefully  go  over  his  ac- 
counts for  running  exp>enses  I  am  sure  he  will  agree  that  many  items 
could  be  cut  oft  were  it  not  for  the  constant  menace  that  the  other 
fellow  would  get  the  trade.  How  largely  this  enters  into  the  j*obry  of 
management  and  allows  the  delin«]uent  list  to  creep  up  can  only  be 
determined  by  each  in(!ividual  manager.  In  addition  tu  these  possi- 
ble means  of  saving,  let  me  briefly  run  over  the  regular  stock  of  argu- 
ments always  used  on  this  much  dLscussed  subject.  There  is  economy 
of  labor  at  plant,  economy  of  steara,  etc.,  salaries  of  bookkeeper  and 
collectors,  rent  and  all  the  incidental  expenses  necessary  in  keeping 
the  office  up  to  the  standard.  These  are  the  direct  and  material  sav- 
ings, but  the  greatest  advantage  comes  from  the  indirect  profit  arising 
from  the  combined  ownership. 

That  manager  of  gas  and  electric  lighting  interests  in  a  small  city 
who  has  both  gas  and  incandescent  electric  lights  to  sell  at  rates  rea- 
sonable in  proportion  to  cost  of  production  and  desirability  at  the 
same  time,  and  who  cannot  convince  the  patrons  of  his  company  that 
gas  more  nearly  meets  his  requirements,  is  certainly  not  in  touch  with 
the  needs  of  his  consumers,  and,  as  such,  is  doing  his  company  an 
injustice.  Arc  lighting  has  a  sphere  of  its  own.  It  is  not  entirely 
tlistinct  from  that  of  gas,  but  so  much  so  that  the  competition  is  usu- 
ally devoid  of  intense  feeling.  The  incandescent  light  has  many  of 
the  conveniences  of  the  gas  burner  and  enough  that  it  does  not  pos- 
sess to  afford  a  plausible  ground  for  competitive  canvassing.  These 
have  been  placed  before  the  public  in  all  their  attractiveness  and  with 
all  the  recklessness  of  capital  unlimited  and  deceived.  .*\nd  wherever 
gas  has  been  denied  an  able  and  energetic  advertisement,  the  former 
has  made  serious  inroads  in  the  profit  account  of  the  gas  company* 
W'herever  the  two  are  owned  and  managed  together  the  inclination  of 
the  |ttjblic  (which  we  have  all  experienced  and  most  of  us  suffered) 
to  give  the  new  light  a  trial  has  been  very  much  lessened :  for  the  in- 
clination is  not  alone  to  give  the  new  light  a  trial,  but  also  to  give  a 
competing  company  sustenance.  Human  nature  is  thus  a  potent 
factor  in  our  business  relations.  The  consumer  who  gets  his  in* 
formation  from  a  source  as  unprejudiced  as  the  manager  of  two  such 
companies  ought  to  be,  and  who  sees  no  opportunity  to  retard  the 
growth  and  hamper  the  success  of  a  passible  bugbear  of  monopoly, 
is,  in  my  opinion  and  experience,  very  likely  to  conclude  for  himself 
that  gas  more  nearly  meets  his  needs  than  does  the  electric  light. 
The   result  is  perfectly  natural  and   very  desirable;    the  company 
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My  OWD  cootribQtioii  is  entirely  along  the  line  of  business  policy^ 
There  ftCHl  rematai  ibc  btigbear  of  the  future  posibility  in  the  deirel* 
itpnieiit  of  electricity.  Other  things  being  equal,  granted  diai  we  are 
earnin((t  either  directly  or  indirectly,  a  profit  on  otir  investment,  do 
you  not  think  it  worth  while  to  dtscount  those  possibilities?  Do  yoa 
not  believe  that  the  prior  occupation  of  the  field  adds  a  perDumence 
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to  the  value  of  both  plants?  Each  one  of  us  must  review  his  own 
situation  and  answer  for  himself*  Whether  these  advantages  are  worth 
the  cost  or  not  depends  upon  the  price  paid  for  electrical  machinery, 
either  as  first  cost  where  the  plant  was  new,  or  as  the  different  condi- 
tions hai^e  appreciated  or  (more  likely)  depreciated  the  value  of  that 
used  in  the  experiment  of  driving  the  gas  company  out  of  business; 
or  whether  on  one  of  the  flexible  principles  of  reciprocity  the  gas  com- 
pany can  install  a  plant  on  its  own  account  and  materially  influence 
the  depreciation  of  its  competitors- 

The  public  must  be  treated  fairly;  but  the  stockholders  of  the  com- 
panies ought  to  share  in  that  justice.  Extensions  of  the  electric  de- 
partment must  be  made  on  the  same  business  lines  as  those  which 
govern  similar  cases  in  the  policy  of  the  gas  company.  Prices  most 
be  consistent,  and  the  annoying  whims  of  consumers  handled  with  the 
same  judgment.  If  these  conditions  can  be  brought  about  I  can 
guarantee  any  manager  a  reasonable  profit  through  the  combined 
ownership,  together  with  a  certain  degree  of  contentment  as  nearly 
approaching  comfort  as  the  'Hight  man  "  ever  hopes  to  get. 

If  the  municipal  ownership  craze  takes  possession  of  your  city  gov- 
ernment, my  advice,  founded  on  experience,  would  be:  Let  the  city 
light  its  own  streets  with  its  own  electric  lighting  plant,  and  you  will 
hear  little  more  of  its  going  into  a  commercial  enterprise  as  a  source 
of  profit.  Vou  will  also  have  much  less  trouble  from  competing  elec- 
tric light  companies,  as  will  be  apparent  upon  a  moment* s  reflection. 

Among  the  many  examples  I  could  cite  to  support  my  conviction 
on  this  subject,  the  following  will  perhaps  serve  the  purpose.  There 
are  two  cities  of  nearly  equal  size  within  the  territory  of  this  Asocia* 
tion,  so  near  together  that  local  conditions  are  almost  identical.  Prices 
of  gas  and  electric  lighting  are  practically  the  same.  In  one  the 
ownership  is  combined  and  the  company  sells  no  commercial  arc 
lamps  and  has  a  total  of  less  than  i,8oo  incandescent  sockets,  all  on 
meters.  It  has  over  2^200  gas  meters  and  sells  in  round  numbers  60 
million  feet  of  gas  per  year.  In  the  other^  the  invariable  hostile  feel- 
ing prevails  that  always  attends  the  rivalry  beween  a  gas  company  that 
refuses  to  be  driven  into  bankruptcy  and  an  electric  lighting  company 
that  persists  in  hovering  on  the  verge.  Here  there  are  130  commer- 
cial arcs  in  use  and  over  12,000  incandescent  sockets,  partly  on  con- 
tract and  partly  on  meter.  The  gas  company  has  less  than  1 ,000  me- 
ters and  sells  not  more  than  25  millions  feet  annually.  I  need  not  give 
you  the  relative  amounts  invested  or  the  percentage  of  profit  realized. 
Those  may  be  a  little  abnormal,  but  they  serve  as  striking  examples 
of  the  extreme  possibilities  in  the  two  different  lines  of  policy. 

My  answer  to  the  question,  ^*  How  to  make  a  small  electric  light 
plant  pay?*'  would  be:  So  handle  your  business  that  you  sell  enough 
more  gas  through  the  combined  ownerTship,  and  the  profit  will  accnie 
in  the  actual  money  realized,  and  the  permanence  that  will  attach  to 
the  value  of  your  plants. 
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meeting  here  at  this  hotel,  and  the  plan  was  still  further  revised.  We 
think  it  is  now  in  such  shape  that  when  presented  to  the  various  Asso- 
ciations it  will  meet  their  approbation,  if  any  plan  of  federation  will. 
We  met  here  and  prepared  a  plan  which  will  be  made  into,  or  rather 
which  will  be  revised  or  rearranged  into,  a  constitution  and  by-laws. 
There  was  not  sufficient  time  to  complete  this  work,  and  present  It  to 
this  meeting;  and  a  sub-committee  has  been  appointed  to  take  up 
this  work  at  its  earliest  convenience,  so  that  this  constitution  and  by- 
laws wall  soon  be  ready  for  presentation  to  and  action  on  the  part  of 
the  various  Associations.  I  might  say  that  the  other  branch  of  work 
which  is  recommended  in  addition  to  that  of  the  adoption  of  stand- 
ards, and  securing  imilormity  of  discussion  in  our  various  Assocta* 
tions,  is  the  publication  of  our  proceedings.  The  idea  which  now 
prevails,  and  which  would  be  brought  about  by  this  federation,  would 
consist  in  pubHshing  these  proceedings  in  book  form,  almost  similar 
in  character  to  that  which  has  just  been  distributed  by  the  American 
Association — in  the  form  of  a  quarterly  magazine.  The  proceedings 
of  each  of  the  conventions  being  furnished  to  an  editor,  and  the  work 
thus  brought  out  in  a  quarterly  magazine.  Of  course  there  are  a  good 
many  little  detiiils  that  will  have  to  be  arranged  for,  but  the  first  thing 
to  be  done  will  be  to  ascertain  whether  the  various  Associations  warn 
to  go  ahead  with  the  scheme  of  federation.  11  they  do,  it  is  merely  a 
work  of  detail  to  arrange  the  matter  so  as  to  be  perfectly  satisfactory 
to  the  various  parties.  I  think,  Mr*  President,  that  is  all  that  can  be 
reported  at  this  time,  and  the  work  will  have  to  go  over  of  course 
until  a  later  meeting. 

The  President — We  understand  that  this  is  simply  a  report  with 
regard  to  the  action  of  a  committee  given  for  the  information  of  the 
Association. 

Mr,  I^4.nsden — May  I  ask  if  the  committee  which  was  appointed  is 
to  report  to  this  Association,  or  to  the  American  Association? 

The  PRE-SiiiENT — rhis  committee  was  appointed  by  the  President 
of  the  Western  Gas  Association,  upon  the  request  of  the  American 
Association,  to  confer  with  a  committee  of  that  Association,  and  there- 
fore it  should  report  to  this  Association. 

Mr.  Ramsdetx — I  shonld  have  stated  that  the  meeting  here  at  this 
time  was  a  meeting  of  the  various  committees— a  committee  from  the 
Ohio,  the  New  England,  the  American,  and  the  Western  Associations, 
Each  one  of  these  Associations  was  represented  here  by  its  committee, 
so  that  the  work  as  it  now  stands  is  the  work  of  the  joint  conference 
committee,  of  which  a  meeting  had  been  called.  Of  course  each  one 
of  these  committees  will  report  back  to  its  own  Association. 

Mr.  SoMRRViLLE — Is  it  understood  that  the  report  of  the  proceed- 
ings of  the  meetings  of  the  various  Associations  will  only  appear  in 
this  magazine? 

The  President — ^That  has  not  yet  been  decided*     Mr*  Ramsdell 
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has  just  simply  given  the  ideas  presented  j  and  that  point  has  not  yet 
been  decided. 

Mr*  R-\msdell— Voii  will  notice  I  made  the  statement  that  there  is 
no  desire  on  the  part  of  the  committee  to  interfere  in  any  manner  with 
the  local  government  of  any  of  the  Associations. 

On  motion  of  Mr,  Somerville,  the  report  of  the  committee  was  re- 
ceived, and  the  committee  was  continued. 

The  President  announced  the  appointment  of  Messrs,  Irvin  Butter* 
worth,  B.  A.  Ward  and  \\\  H.  Odiorne  as  a  committee  on  final  reso- 
lutions, and  then  called  upon  Mr.  E,  G.  Cowdery  to  read  the  paper 
by  Mr.  J.  W,  Stratton,  of  Valparaiso,  ImU — the  author  was  detained 
at  home  because  of  illness  in  his  family — on 

SOME    OF   THE   ADVANTAGES  OF  OIL  GAS   PLANTS   FOR 

SMALL   TOWNS.     , 

Having  been  a  member  of  this  Association  for  several  years  past, 
and  in  attendance  at  most  of  its  meetings  since  1885,  I  have  been 
somewhat  surprised  at  the  scarcity  of  literature  bearing  directly  upon 
the  subject  of  straight  oil  gas  works. 

There  are  at  present  tjuite  a  number  of  these  in  operation  in  the 
territory  naturally  contiguous  to  the  Western  Gas  Association t  and 
I  have  freciuently  met  the  managers  of  some  of  the  works  at  our 
meetings,  but  have  observed  that,  as  a  rule,  they  took  very  little  part 
in  the  discussions,  and  I  believe  have  offered  no  papers  giving  their 
individual  experience,  or  asking  for  special  information.  This  has 
caused  me  to  think  that  perhaps  they  are  so  well  satisfied  with  their 
position  in  the  business  that  they  do  not  care  to  exchange  ideas  with 
the  rest  of  the  fraternity,  or  else  that  they  are  lacking  in  enthusiasm. 

It  is  not  my  purpose  in  this  paper  to  state  any  new  facts,  or  advance 
any  startling  theories;  neither  do  I  expect  to  offer  anything  of  special 
value,  and  only  consented  10  my  own  mind  to  attempt  this  production 
with  the  understanding  that  it  was  to  (ill  in,  should  there  be  a  paucity 
of  papers,  and  to  be  omitted  entirely  in  case  of  an  abundance. 

I  have  in  mind  many  small  towns,  which  are  not  now  occupied  by 
gas  works,  the  condition  of  which,  through  lack  of  prospective  growth, 
etc.,  would  not  warrant  the  outlay  of  a  sum  of  money  sufficient  to  in- 
stall and  equip  the  ordinary  type  of  works  in  most  general  use,  yet 
which  might  be  made  to  furnish  a  comfortable  support  to  an  honest, 
industrious  man,  if  reasonably  installed  and  economically  managed. 

The  ordinary  average  annual  business  that  can  be  expected  from 
sales  of  gas  in  towns  of  4,000  to  6,000  people  is  $1 .50  per  capita  of  pop- 
ulation. Business  to  this  extent  most  assuredly  does  not  justify  any 
extravagant  investment,  unless  the  prospect  for  immediate  and  sub- 
stantial growth  is  assured. 

For  the  small  town  an  oil  works  sufficient  to  do  all  the  gas  business 
can  be  placed  in  operation  for  about  50  per  cent,  of  the  cost  of  the 
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ordinary  style  of  coal  or  water  gas  works,  and  consequently  might, 

from  almost  the  start,  be  able  to  pay  fair  earnings  on  the  investment. 
which  could  not  be  exj^ected  from  the  greater  capitalization. 

In  a  high  grade  gas  to  60  or  80  candles  standard,  holder^  rnain«, 
meters,  services,  buildings^  grounds,  and  almost  everything  that  goes 
into  the  construction  account,  can  be  very  much  smaller,  and  conse* 
quently  cost  less  money  than  would  be  required  for  the  more  bulky 
gas,  the  proportion  being  about  3  J  to  i* 

The  labor  account  for  operating  this  works  can  be  kept  at  a  very 
low  figure — ^any  man  of  ordinary  inteUi genre  can  learn  in  a  few  dap 
to  take  care  of  them,  nor  is  any  previous  knowledge  of  gas  making 
essential.  The  oil  f!ows  to  the  retorts  by  gravity  and  is  almost  auto- 
matic in  its  action.  The  principal  care  is  to  regulate  the  amount  and 
atteuil  tu  the  fire,  for  in  the  distillation  of  oil  more  careful  adjustnienl 
of  heat  is  necessary  than  for  coal. 

The  gas  maker  will  have  time  in  the  summer  season  to  assist  the 
manager  in  pipe  laying,  house  piping,  meter  setting,  fixture  hanging, 
etc.,  all  of  which  should,  in  my  opinion,  be  controlled  by  the  owner 
or  manager  of  the  small  works.  This  manager  should  keep  the  books» 
make  out  the  bills,  look  after  supplies^  collections,  etc.,  for  there  will 
be  few  ornamental  officers  or  clerks  in  this  combination.  There  need 
not  be  carried  any  extensive  supply  of  stock  for  gas  making  purposes, 
but  there  should  be  [)rov1ded  an  iron  tank  sufficient  to  hold  at  least 
8,000  gallons  of  oil,  which  ^should  be  buried  under  ground. 

For  use  in  this  retort  system  I  would  recommend  gas  naphtha  of  63^ 
to  65',  Baume*s  scale-  Under  the  improved  methods  of  refining,  it  is 
possible  to  procure  this  of  high  grade,  uniform  quality  and  reasonable 
price.  The  fuel  can  be  coal,  coke  or  wood,  whichever,  owing  to  the 
nature  of  the  location,  can  be  procured  on  the  best  terms.  Personally 
I  prefer  4-foot  cord  wood,  for  the  reason  that  it  affords  a  lively  heat  at 
the  top  of  the  bench  without  an  excessive  amount  at  the  lire  bo^, 
which,  with  c  oal,  is  destruction  to  the  firebrick  lining.  I  have  seen 
natural  gas  used  with  excellent  results  for  heating  benches. 

For  retorts  we  use  ordinary  wrought  iron  or  steel  pipe,  placing  six 
in  a  bench.  The  three  uppcr^  receiving  the  oil  first,  are  the  super- 
heaters ;  the  lower,  getting  the  full  force  of  the  heat,  are  the  fixing  re- 
torts proper.  The  upper  last  from  12  to  18  months;  the  lower  from 
3  to  6  months,  dependent  upon  the  iron,  the  make  of  gas,  and  the 
care  which  they  receive. 

The  purification  consists  of  washing  and  passing  through  dr>'  scrub- 
bers, which  are  simply  perpendicular  columns  containing  perforated 
diaphragms  of  sheet  iron  placed  one  or  two  inches  apart,  the  gas  pass- 
ing up  one  and  down  the  other  in  its  passage  to  the  holder ;  in  our 
works  there  are  four  of  these  scrubbers. 

A  good  feature  of  this  gas  is  the  fact  that  cold  weather  does  not  de- 
teriorate it  in  the  least,  and  in  tlie  winter,  when  the  most  light  is  re- 
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qtaired,  it  is  on  its  best  behavior.  There  being  no  sulphur  in  the  gas, 
and  just  enough  of  an  oily  nature  to  preserve  the  leather  and  cases 
and  hibrirate  the  mechanism  of  the  meters,  they  will  last  almost  in- 
definitely, whit:h  makes  it  bad  for  our  friends,  the  meter  men,  but 
gladdens  the  heart  of  the  manager. 

Another  important  factor  in  its  favor  is  its  harmless  nature  in  case 
of  leakage*  With  an  experience  of  many  years  in  the  manufacture  of 
this  gas,  I  have  yet  to  learn  of  any  person  who  has  received  injury  or 
positive  discomfort  from  inhaling  it. 

Being  possessed  of  a  strong,  pungent  odor,  leaks  are  easily  de- 
tected, and  if  the  '*  hayseed  "  should  blow  out  the  gas  at  the  hotel, 
there  would  be  no  coroner's  inquest  in  the  morning,  and  you  can  en- 
joy the  sleep  of  the  just,  knowing  that  you  have  in  no  way  been  in- 
strumental in  hurrying  any  one  to  the  other  shore. 

The  above  are  a  few  of  the  advantages  of  the  oil  gas  works ;  many 
more  could  he  given,  but  I  do  not  wish  to  prolong  this  paper,  nor  do 
I  suppose  that  my  friends,  the  managers  in  the  large  cities,  with  their 
magnificent  plants  and  colossal  business,  will  adopt  my  recommenda- 
tions. But  ti)  the  poor  fellow  who  is  struggling  along  in  the  con- 
tracted field,  scarcely  making  ends  meet,  it  might  prove  a  '•  Balm  in 
Gilead.''  Yet,  in  this  age  of  advancement  and  sharp  competition, 
prosperity  can  only  be  attained  by  strict  integrity,  rigid  economy, 
close  attention  to  all  details,  and  courteous  treatment  of  the  public. 
A  man  who  follows  any  other  course  will  find,  sooner  or  later,  that  he 
has  mistaken  his  avocation. 

In  my  opinion,  in  no  other  business  at  the  present  time  is  such 
eternal  and  undying  vigilance  the  price  of  success. 


DISCUSSION. 
Thr  President — As  the  author  of  the  paper  is  not  present. 


I  pre- 
sume the  discussion  will  be  limited ;  however,  the  subject  is  open  for 
discussion. 

Mr.  Butterworth — ^If  Mr,  Stratton  were  here  I  would  ask  him  if 
he  experienced  any  difficulty  from  the  stopping  up  of  the  i>iijes  which 
he  used  for  the  retorts,  by  the  deposit  of  lampblack  or  carbon.  It  is 
possible  that  someone  here  may  be  able  to  speak  on  that  point  in  Mr. 
Stratton 's  absence- 

Mr.  W'm.  McDonald- — I  had  experience  some  years  ago  in  a  small 
gas  plant  of  somewhat  similar  construction  to  this;  and  we  had  no 
serious  trouble  at  that  time  with  the  stopping  up  of  the  retorts,  li 
Mr.  Stratton  were  here  I  would  say  one  other  word.  Possibly  he  is 
right,  but  in  the  gas  works  I  speak  of  a  man  was  killed  by  the  gas. 
The  mode  of  manufacturing  the  gas  was  very  similar  to  the  one  he 
speaks  of ;  so  it  seems  to  me  there  is  some  «langer  from  oil  gas^ — if 
you  try  to  sleep  in  it. 

Mr.  Odiorne — ^I  would  ask  if  anyone  knows  what  she  pipes  or  re- 
torts those  are. 
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Mr.  McDonald — I  think  Mr.  Stratton  used  either  6  or  S-inch  pipes, 

Mr,  Ferrjkk — One  statement  made  I  wish  to  except  to.  He  says: 
*'  In  a  high-grade  gas  of  60  to  80  candles  standard,  holder,  raainsT 
meters,  semces,  buildings,  grounds,  and  almost  everything  that  goes 
mto  the  construction  account,  can  be  very  much  smaller,  and  conse- 
quently cost  less  money  than  would  lie  retiuired  for  the  more  bulky 
gas."  I  think  that  in  the  case  of  mains  and  services^  with  gas  of 
high  specific  gravity,  ihey  would  be  very  much  larger,  I  think  that 
must  be  stited  as  an  exception. 

Mr.  (ivvvNN — The  reason  Mr.  Stratton  speaks  of  using  smaller  pipes 
is  that  it  does  not  require  a  large  volume.  A  i-foot  to  5-foot  burner 
is  generally  used ;  and  the  volume  is  so  small  that  a  small  pipe  can 
be  used, 

Mr.  Lansden — I  would  like  to  ask  Mr,  ChoUar  a  question.  Is 
this  not  about  the  same  quality  of  gas  as  that  manufactured  under 
the  Pintsch  system;  and  is  not  that  considered  deadly  whco  it 
escapes  ? 

Mr.  Chollar^ — The  gas  described  in  Mr.  Stratton 's  paper  is  iden- 
tical with  the  Pintsch  gas,  I'he  process  of  manufacture  and  purifica- 
tion is  abKoIulely  the  same.  The  only  difference  between  that  and 
the  Pintsch  gas  is  that  of  distribution ;  in  radroad  cars  the  gas  is 
compressed  to  about  200  pounds  to  the  square  inch  in  order  to  econ- 
omize storage  capacity.  In  regard  to  the  illuminating  power  of  the 
Vgas,  as  stated  by  Mr.  Stratton, -ue  have  made  many  experiments,  and 
find  it,  as  near  as  we  can  get  at  it,  to  be  about  45-candle  power.  The 
consumption  per  burner  is  about  one  foot  per  hour;  and  conse- 
quently, as  Mr*  (ivvynn  stated,  very  small  pipes  will  suffice  for  the 
distribution.  The  gravity  of  the  gas  is  nearly  equal  to  that  of  air. 
It  will  burn  much  more  successfully  with  a  draft  (as  in  the  Pintsch 
system)  than  when  the  gas  is  consumed  in  the  ordinary  open-flame 
burner,  for  then  it  is  liable  to  flicker.  In  the  Pintsch  system  it  is  en- 
closed in  a  glass  globe  and  it  there  burns  very  steadily. 

The  Prk-sident — Mr.  r>ansden's  (juestion  was,  if  you  did  not  con- 
sider the  Pintsch  gas  as  dangerous? 

Mr.  Chollar — No  more  so  than  ordinary  coal  gas. 

The  President — But  you  do  consider  it  dangerous,  if  inhaled? 

Mr,  Ckollar^ — Certainly ;  but  not  any  more  so  than  ordinary  coal 
gas,  and  much  less  than  water  gas. 

Mr,  Taksdicn^ — I  understood  Mr.  Stratton's  paper  to  state  that  it  was 
not  dangerous. 

Mr.  Russell — I  would  ask  Mr.  ChoUar  what  burner  he  uses? 

Mr.  Chollar — The  only  practical  way  with  a  bar  photometer  in 
burning  and  testing  a  high  power  gas  is  to  use  it  with  a  burner  small 
enough  so  that  the  gas  can  be  burned  without  smoking,  I  have  tried 
it  in  the  photometer.  We  find  in  practice  that  gas  made  from  ordi- 
nary oil  has  about  one  per  cent,  by  volume  of  sulphureted  hydrogen, 
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and  a  trace  of  carbotiic  acid*  In  St,  Louis  we  raake  it  in  rather  large 
quantities,  and  it  requires  little  lime  to  purify  it.  We  purify  about 
So,ooo  feet  per  bushel  of  lime* 

Mr.  Ferrier — Can  Mr,  Cholkr  give  us  the  quantity  of  carbonic 
acid  in  the  gas? 

Mr,  Chollar — I  have  never  examined  the  Pintsch  gas  for  carbonic 
acid,  but  it  would  probably  be  very  small — I  think  less  than  six  per 
cent. 

Mr-  HiN^tAN — I  have  had  quite  a  good  deal  of  experience  in  test- 
ing oil  gas  made  by  various  processes,  and  in  my  experience  I  have 
found  that  it  varied  from  40  to  60  candle  power.  I  had  my  burner 
burn  less  than  one  foot  per  hour  and  about  five  feet  per  hour,  I  have 
determined  the  proportion  of  carbonic  acid  very  exactly,  and  found 
that  it  was  less  than  two  per  cent. 

Mr.  Gwvnn— In  reference  to  its  being  safe,  and  not  dangerous  in 
case  of  its  discharge  into  a  room,  I  will  say  that  I  have  known  where 
it  was  blown  out  in  a  room — an  ordinary  room  10  feet  square — in  a 
hotel,  escaping  all  night,  and  the  party  who  slept  in  the  room  came 
out  all  right,  not  even  complaining  of  headache.  I  think  that  is  due, 
however,  to  the  small  volume  of  gas  discharged  into  a  room.  It  was 
a  1-foot  burner,  so  that  in  10  or  12  hours  the  amount  discharged  was 
but  a  small  quantity.  Vou  would  not  get  as  nmch  in  12  hours  through 
that  burner  as  you  would  through  an  ordinary  coal  gas  burner  in  an 
hour  and  a  half. 

Mr.  McDonald — Mention  was  made  of  a  man  having  been  killed 
in  an  oil  gas  works.  I  attended  the  inquest,  and  some  very  eminent 
physicians  were  present  who,  having  held  a  post-mortem  examination 
on  the  man,  concluded  that  he  was  suffocated.  That  was  the  result 
of  the  examination.  While  there  is  not  very  much  poison  in  the 
gas,  there  is  enough  of  it  to  suffocate  a  man.  It  keeps  the  air  from 
*the  lungs.  He  breathes  the  gas  instead  of  air,  and  he  cannot  live  on 
the  gas. 

Mr.  Gwvnn — I  have  had  a  little  experience  with  an  oil  gas  plant 
and  consider  it  only  a  pocket  edition  of  a  coal  gas  works. 

On  motion  of  Mr*  Thompson,  the  thanks  of  the  Association  to  Mr. 
Stratton  for  his  paper,  and  to  Mr.  Cowdery  for  reading  it,  were  voted. 

The  Association  then  adjourned,  to  Thursday,  May    18,  1S94,  at 

9:30  A.  M. 

SECOND  DAY— MORNING  SESSION. 

The  President  called  the  Association  to  order  at  9  130  a.m.,  and  in- 
troduced Mr,  Jaraes  Ferrier,  of  Columbus,  Ga, ,  who  read  his  paper  on 

THE  INFLUENCE  OF  TEMPERATURE  ON  PURIFICATION, 

When  I  announced,  a  few  weeks  ago,  my  intention  of  trying  to 
throw  some  light  on  this  subject,  I  bad  a  very  inadequate  idea  of  the 
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task  which  I  had  imposed  upon  myself.  I  state  this  as  an  apology 
for  the  meagerness  of  my  exjierimental  data,  which,  had  I  been  able 
to  carry  out  my  original  intention,  would  have  been  much  more  com- 
plete. I  cannot  expect  them  to  carry  conviction,  although  they  may 
indicate  a  strong  probability.  Those  of  you  who  have  tried  to  carry 
on  business  and  experimental  work  at  the  same  time  will  readily  un- 
derstand and  excuse  me. 

My  first  experiments  were  directed  towards  discovering  whether  or 
not  chilled  gas  would  affect  ordinary  lead  dietate  test  paper.  I  found 
that  foul  gas  chilled  in  U-tubes  as  low  as  4°  readily  blackened  moist 
test  paper,  although  its  effect  on  dry  test  paper  was  almost  inapprecia- 
ble. I  may  here  state  that  all  temperatures  given  throughout  this  paper 
are  on  the  Fahrenheit  scale. 

After  trying  several  methods  of  experiment  with  purifying  materials 
I  adopted  the  following  as  promising  to  yield  the  most  reliable  in- 
formation : 

1 .  Oxide  of  Iron . — ^This  was  selected  from  a  bed  that  had  been 
exposed  for  some  months,  and  from  the  same  part  of  the  bed.  The 
coarser  nodules,  separated  by  a  sieve,  were  rejected,  and  the  sifted 
portion  thoroughly  minced ;  28  ounces  were  then  placed  in  two  im- 
provised purifiers,  and  throughout  the  experiments  16  ounces  were 
placed  in  the  first  purifier  and  12  ounces  in  the  second.  The  purifiers 
consiste'd  of  the  wash  bottles  so  well  known  in  the  laboratory,  using 
the  short  tube  as  the  inlet  and  the  long  tube  as  the  outlet.  After  hav- 
ing been  tried  at  atmospheric  temperature  the  purifiers  were  emptied 
and  again  charged  with  the  same  weight  of  purifying  material.  They 
were  then  immersed  in  a  freezing  mixture,  and,  in  order  to  prevent 
raising  the  temperature  by  warm  gas,  it  was  chilled  before  it  reached 
the  purifiers  by  being  passed  through  three  V-tubes,  also  immersed  in 
a  freezing  mixture.  After  leaving  the  purifiers  the  gas  was  led  through 
the  indicator.  This  consisted  of  another  wash  bottle,  lined  half  way 
round  with  white  unsized  paper,  kept  continually  moist  by  a  solution 
of  lead  acetate,  into  which  the  paper  was  dipped.  In  order  to  con- 
trol the  rate  of  purification  a  diaphragm  was  inserted  in  the  tubing  on 
the  exit  side  of  the  indicator.  The  diaphragm  was  made  by  con- 
necting two  ])ieces  of  rubber  tubing  by  a  ^ass  tube,  one  end  of  which 
was  drawn  out  to  a  capillary.  By  breaking  off  the  capillary,  or  slightly 
heating  it.  the  oj)ening  could  be  made  larger  or  smaller  as  desired. 
The  same  diaphragm  was  used  during  two  exj)eriments,  one  at  atmos- 
pheric temperature,  the  other  at  low  temi)erature.  The  gas  was  re- 
ceived in  a  meter  prover,  which  served  also  as  a  meter. 

2.  Lime, — Some  pieces  of  cjuicklime  were  slacked  and  cooled  and 
the  slacked  lime  thoroughly  mixed.  Two  purifiers  were  then  charged 
with  the  same  weight  of  slacked  lime.  One  was  used  and  the  other 
was  scaled  up  to  await  the  next  experiment.  Only  one  purifier  was 
used  in  experimenting  with  lime.     This  was  the  modus  operandi  in 
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the  first  two  experiments  with  lime,  but  it  was  evideni  from  experi- 
ment 6  that  ''something  had  gone  wrong.*'  as  I  found  on  emptying 
the  purifier  that  the  lime  was  dry  and  had  been  acted  upon  to  a  very 
small  extent.  It  is  probable  that,  despite  sealing  up,  the  moisture 
had  left  the  lime  and  had  condensed  in  the  upper  part  of  the  bottle. 
Accordingly,  in  experiments  7  and  8,  1  adopted  a  more  rigorous 
method.  I  weighed  the  quicklime,  measured  the  water  added,  and 
weighed  the  slacked  lime  when  cool,  making  the  two  of  the  same 
weight,  both  dry  and  hyd rated. 

Eudiometric  determinations  of  the  amount  of  sulphureted  hydrogen 
in  the  crude  gas  were  made  from  time  to  time  during  the  experiments » 
but  no  such  variations  were  found  as  would  account  for  the  differ- 
ences in  the  results.  These  results  and  particulars  of  the  experiments 
are  given  in  the  appended  table* 

In  experiments  4,  5  and  8,  after  the  indicator  had  become  fouled, 
I  removed  the  U-tubes,  removed  the  puriJiers  from  the  freezing  mix- 
ture and  immersed  them  in  water  at  a  temperature  of  100°  to  120%  at 
the  same  time  placing  a  clean  indicator.  In  all  three  cases  the 
purifiers  resumed  their  functions.  The  oxide  showed  gas  free  from 
sulphureted  hydrogen  after  the  first  purifier,  which  in  the  free/Jng 
mixture  had  began  to  show  taint  after  9  feet  had  passed.  The  gas, 
after  heating  the  purifier,  appeared  dense  and  smoky,  probably  from 
ilium inanis  condensed  while  in  the  freejiing  mixture.  I  also  observed 
that  the  characteristic  blackening  of  the  oxide  did  not  extend  much 
below  the  level  of  the  freezing  mixture  In  experiment  5  the  lime 
purified  4  feet,  after  the  temperature  had  been  raised,  also  eraittiiig  a 
smoky  gas.  The  gas,  however,  was  still  of  a  considerably  lower 
temperature  than  the  atmosphere,  showing  that  the  chill  had  not  been 
completely  removed.  Experiment  6  must  be  *' ruled  out'*  as  evi- 
dence, for  reasons  already  given.  In  experiment  8  1  found  that  the 
freeze  and  thaw  had  granulated  the  lime,  probably  preventing  the  ac- 
tion of  a  considerable  quantity  of  it.  The  results  of  this  experiment 
appear  greatly  at  variance  with  those  of  No.  5.  This  may  probably 
be  accounted  for  by  the  fact  that  No.  8  was  continuous,  while  No.  5 
was  interrupted  owing  to  its  duration,  and  may  have  allowed  partial 
revival  of  the  lime*  I  regret  that  want  of  time  prevented  me  from 
making  some  experiments  to  test  the  effect  of  deaiccaitv)^  the  gas 
apart  from  chilling  it;  this  I  reserve  for  future  investigation.* 

While  the  experiments  appear  to  prove  that  the  efficiency  of  both 
lime  and  oxide  purifiers  is  impaired  by  a  low  temperature,  they  also 
seem  to  demonstrate  that  oxide  is  affected  more  than  lime,  at  all 
events,   in  so  far  as  the  impurity  of  sulphureted  hydrogen  is  con- 

•Since  wrilitig  this  paper  I  have  niade  a  few  experiments  in  rlcsiccating  the  gas 
by  pasi*iiig  il  through  sulphuric  acid  and  calcium  chloride,  and  I  be  effect  has  been 
to  demonstrate  that  the  tnixture  is  a  potent  factor  in  purilicatiun*  These  latter 
experiments  have  only  been  made  with  oxide  so  far. 
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cerned.  This  seems  intelligible  when  we  reflect  that  oxide  exposed 
to  the  atraosphere  is  revivified — in  the  language  of  chemistr>%  ferrous 
sulphide  is  decomposed  and  ferric  oxide  again  fonned  by  the  action 
of  free  oxygen.  This  is  accompanied,  as  we  all  know,  by  the  evolu- 
tion  of  a  considerable  quantity  of  heat.  Either  heat  must  be  ab- 
sorbed, or  compensating  influences  must  be  exerted  to  produce  the 
reverse  action.  Evidently  the  absorption  of  a  certain  quantity  of 
heat  is  necessary,  although  it  is  still  a  question  whether  the  heat  acts 
directly  or  indirectly  by  increasing  through  diffusion  the  influence  of 
the  water  present. 

With  regard  to  lime  I  wish  to  direct  attention  to  the  papers  on  this 
subject  read  before  the  Chemical  Society  of  Great  Britain^  by  Mr. 
Veley,  of  Oxford  University.  Briefly  stated,  Mr*  Veley  has  demon- 
strated: (i)  That  (piicklime,  in  the  absence  of  moisture,  is  totally 
inert  towards  such  gases  as  carbon  dioxide  and  sulphureted  hydro- 
gen. (2)  That  with  just  enough  water  to  form  the  hydrate,  lime  is 
comparatively  inert  towards  certain  gases  w^hich  otherwise  it  absorbs 
r<»dily-  (3)  That  the  absorptive  properties  of  the  hydrate  are  vastly 
increased  by  the  addition  of  10  per  cent,  of  w^ater.  (4)  That  cal- 
cium sulphide,  in  the  absence  of  moisture ,  is  totally  inert  tow^ard§ 
carbon  disulphide.  !n  summing  up,  his  words  are:  **The  presence 
of  a  trace  of  water  produces  an  effect  precisely  similar  to  that  of  heal 
energy  in  inducing  the  combination  of  substances  which,  under 
otherwise  similar  conditions,  are  practically  inert  towards  one  an- 
other." 

In  view  of  these  facts,  I  am  of  the  opinion  that  the  deleterious 
effects  of  a  low  temperature  on  a  lime  purifier  (and,  it  may  be^  also 
on  an  oxide  purifier)  arise  from  the  solidification  of  the  water  and  the 
conse(|uent  withdrawing  of  its  solvent  properties*  Nor  must  1  omit 
to  notice  the  condensation  of  moisture  from  the  gas  before  it  reaches 
the  purifiers.  I  am  also  inclined  towards  the  opinion  that,  under 
such  conditions,  sulphur  is  allowed  to  pass  both  as  sulphureted  hy- 
drogen and  an  excessive  proportion  of  carbon  disulphide.  For,  in 
addition  to  the  fact  that  these  and  carbon  dioxide  will  not  be  arrested 
by  a  frozen  purifier,  it  has  been  proved  that,  under  certain  condi- 
tions, the  partially  fouled  lime  will  be  decomposed,  carbon  dioxide 
setting  free  both  carbon  disulphide  and  sulphureted  hydrogen,  sul- 
phureted hydrogen  setting  free  carbon  disulphide,  and  vice  versa. 

The  question  now  naturally  arises :  How  then  to  account  for  the 
presence  of  sulphureted  hydrogen  in  the  holder  and  mains  and  not  at 
the  purifiers?  To  this  puzzle  I  would  suggest  the  following  solution: 
Our  coldest  hours  are  between  midnight  and  6  a.m.,  and  often  these 
hours  are  our  busiest  in  making  gas.  I  deem  it  more  than  a  possi- 
bility that  during  such  hours  the  requisite  quantity  of  heat  and  moist- 
ure may  be  withdrawn  from  both  the  gas  and  the  purifiers,  and  vol- 
umes of  impurity  may  be  allowed  to  pass  into  the  bolder.     The 
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warmer  hours  of  the  day  will  witness  the  revival  of  the  purifiers,  so 
that  a  superintendent  may  make  his  tests  and  pronounce  "all  right,'* 
not  knowing  that  in  the  chiil  watches  of  the  night  his  sentinels  have 
been  Ijc numbed  and  have  been  allowing  the  enemies  to  pass* 

In  conclusion,  I  will  reiterate  the  advice  to  maintain  a  moderate 
temperature  in  the  purifying  huuse,  and  to  that  I  will  add^  provide  a 
tell-tale  of  some  kind  that  will  inform  you  what  your  purifiers  were 
doing  while  you  were  asleep. 

Table  of  Experiments, 
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DISCUSSION* 

Mr.  RltsselIv— I  would  like  to  ask  Mr.  Fenrier  what  kind  of  gas 
that  experiment  was  made  w^ith. 

Mr»  Ferrier — With  coal  gas  entirely. 

Mr.  Russell — Had  it  gone  through  the  condenser  and  scrubber 
before  you  made  the  experiment? 

Mr.  Ferrier — Yes.  It  was  taken  just  l>efore  entering  the  purify- 
ing house,  and  after  it  had  passed  the  condenser  and  scrubber. 

Mr.  Rus^sell — What  temperature  did  you  have  there  when  you 
collected  that  gas? 

Mr*  Fkrrikr — Do  you  mean  before  it  entered  the  U-tubes? 

Mr.  Russell — Yes. 

Mr.  Ferrier — The  atmospheric  temperature  in  the  experiments 
ran  from  57''  to  74"^.  That  was  the  temperature  of  the  gas  before  it 
reached  the  U^tubes,  in  our  climate, 

Mr*  RiTssELL — Did  your  desiccation  take  place  before  the  gas  en- 
tered the  holder?  You  said  you  used  the  holder  to  collect  the  gas. 

Mr.  Ferrier — The  gas  entered  the  holder  after  it  had  passed 
through  the  U-tubes,  the  purifier  and  the  indicator.     It  was  simply 
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collected,  after  passing  through  the  entire  apparatus,  in  the  meter 
prover.  The  reason  I  used  the  meter  prover  in  preference  to  the  test 
meter  is  that  the  latter  is  not  always  reliable  in  passing  gas  slowly, 
and,  in  addition  to  that,  there  is  a  little  variation  in  rate  which  some- 
times interfered  with  my  experiments  to  a  certain  extent.  So  I  kept 
the  same  pressure  all  the  time  by  means  of  the  meter  prover. 

Mr.  Russell — Was  the  lime  you  used  rock  or  shell  lime? 

Mr.  Ferrier — It  was  rock  lime. 

Mr.  Thompson — One  of  the  queries  in  our  question  box  has  refers 
ence  to  the  use  of  the  Dexter  process  in  connection  with  purification 
— by  introducing  a  portion  of  the  exhaust  steam  into  the  purifiers  to 
supply  the  moisture  necessary  to  maintain  revivification.  I  infer, 
from  the  absence  of  any  reference  to  it  in  Mr.  Ferrier's  remarks, 
that  he  has  not  tried  that  process.  Mr.  Sheard,  in  his  monograph  on 
oxide  of  iron,  in  the  London  Journal  of  Gas  Lighting  of  last  August, 
has  remarked  that  the  introduction  of  exhaust  steam  accomplishes  two 
offices,  one  of  which  is  the  prevention  of  caking  of  the  oxide,  and 
consequently  back  pressure,  by  providing  moisture;  and  the  other 
being  the  prevention  of  caking  through  checking  the  possible  local 
fusion  of  sulphur.  He  goes  on  to  state  that  since  the'  melting  point 
of  sulphur  is  but  236°,  that  where  we  know  the  temperature  some- 
times rises  high  enough  to  volatilize  the  moisture  ^present,  it  is  not 
difficult  to  suppose  that  you  may  raise  the  temperature  locally  suffi- 
ciently high  to  also  fuse  the  sulphur.  In  connection  with  Mr.  Fcr^ 
rier's  "  wrinkle  '*  with  regard  to  the  use  of  the  test,  I  may  say  that 
we  have  employed  a  suggestion,  made  by  Mr.  Thomas  Turner  some 
years  ago  before  the  American  Gas  Light  Association,  using  a  pet 
cock  at  the  meter,  and  testing  the  gas  there,  in  addition  to  testing  it 
upon  the  purifier  itself ;  so  that  there  will  be  no  danger  of  leak  at  the 
center  seal,  or  of  any  portion  of  the  gas  passing  through  material 
which  might  have  become  foul  but  not  yet  hardened,  which  would 
not  be  detected  at  that  point.  I  would  ask  that  the  question  with 
reference  to  the  Dexter  process  be  presented  in  connection  with  this 
discussion. 

The  President — It  might  be  well  to  take  that  up  at  the  present 
time. 

The  Secretary — The  cjuestion  referred  to  by  Mr.  Thon^won  is 
this: 

**  What  works  in  this  country  are  employing  the  DexHr pr0€€SS  ^f 
admitting  exhaust  steam  ivith  their  air  for  revivification;  mndwkmi 
results  are  being  obtained  with  it? 

The  President — That  question  will  come  right  along  in  connectioo 
with  this  paper,  and  may  be  discussed  at  the  same  time ;  so  tiiat  the 
paper  of  Mr.  Ferrier  and  this  question  are  both  before  you. 

Mr.  Ferrier — The  question  refers  more  to  revivifiaudodn.     I  have 
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not  seen  Mr,  Sheard's  paper,  referred  to  by  Mr.  Thompson,  but  from 
some  experiments  I  bavc  made  I  should  thoroughly  agree  with  hlrn 
as  to  the  use  of  steam  near  the  inlet  of  the  purifier,  I  would  not  ad- 
mit too  much  steam  and  incur  the  danger  of  forming  naphthaline: 
but  that  a  certain  amount  of  moisture  is  essential  I  am  convinced.  I 
placed  a  sulphuric  arid  desiccator  so  that  the  gas  would  pass  through 
it  before  reaching  the  purifier,  and  soon  the  purifier  ceased  to  act.  I 
removed  the  desic!cator  and  allowed  the  gas  to  pass  ♦lirectiy  and  with- 
out desiccating,  and  found  thv^t  my  purifier  resumed  action,  i  did 
nut  obtain  *|uite  such  distinct  results  with  calcium  chloride  as  I  did 
with  suJphuric  acid,  possibly  because  the  calcium  chloride  was  not  as 
pure  as  it  should  be.  1  should  be  inclined  to  put  the  moisture  into 
the  gas  a  little  before  it  reached'  the  purifier.  I  would  not  approve 
of  putting  a  very  high  heat  by  means  of  steam  into  the  purifier  itself, 
and  for  this  reason.  We  have  in  an  oxide  purifier  a  solution  of  sul- 
phur in  carbon  disulphide,  and  the  effect  of  high  heat  would  be  to 
evaporate  the  solution,  volatilizing  carbon  disulphide  and  leaving  sul- 
phur behind.  So  that  high  heats  have  sometimes  caused  considera- 
ble impurity  to  go  into  the  gas.  Therefore  I  think  it  would  be  better 
to  inject  the  steam  a  short  distance  before  the  inlet  of  the  purifier. 

Mr,  Thompson — ^Has  Mr.  Ferrier  made  any  experiments,  or  had 
any  experience  of  bis  own,  to  ascertain  what  temperature  would  be 
ret|uired  to  be  maintained,  or  above  which  it  would  be  dangerous  to 
permit  purifiers  to  go?  I  mean  with  reference  to  the  decomposition  of 
bisulphide. 

Mr.  Ferrier — I  have  made  no  experiments  myself,  but  think  that 
an  ex(  cssive  temperature  in  the  purifying  house  would  impair  the  effi- 
ciency of  the  purifiers.  Vou  must  remember  that  one  reason  why  I 
made  a  correction  in  the  text  is  that  the  solvent  property  with  water, 
of  certain  substances  which  are  in  the  purifiers,  rises  with  a  low  tem- 
perature, although  it  almost  ceases  when  actual  freezing  takes  place; 
so  1  would  not  advise  an  excessive  temperature  in  the  purifying 
house. 

Mk-  RltSwHEU* — 1  would  like  to  ask  Mr,  Thompson  if  be  does  not 
consider  that  the  use  of  exhaust  steam  at  the  inlet  of  the  purifiers  is  a 
very  bad  thing  in  the  use  of  oxtde.  We  all  know  that  exhaust  steam 
carries  a  good  deal  of  oily  matter  with  it,  and  we  know  that  our  oxide 
friends  here  like  to  keep  the  oil  out  as  much  as  possible, 

Mr.  Fhompson — Keplying  to  Mr.  Russell's  ipicstum,  I  will  say  I 
cannot  im,'jgine  that  sufficient  oil  would  be  carried  through  to  effect 
any  injurious  action  upon  the  oxide,  I  do  not  speak  from  theory, 
but  from  practice.  1  have  employed  exhaust  steam  for  more  than  a 
year  at  our  works  with  a  great  deal  of  success,  and  it  was  the  object 
of  the  question  with  regard  to  the  Dexter  process  to  ascertain  for  Mr. 
Dexter  himself  what  other  works  in  this  country  were  employing  it, 
Columbus*  Ohio,  and  St-  Louis,  Mi$fi>ouri.  employ  it;    but  I  am  not 
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REPORT  OF  COMMITTEE  ON  PRESIDENT'S  ADDRESS. 

Your  committee  to  whom  was  referred  the  very  excellent  address  of 
the  Presideat  have  had  the  matter  under  consideration  and  beg  leave 
to  report  as  follows : 

We  commend  the  address  in  its  entirety  to  careful  consideration, 
but  especially  desire  to  call  your  attention  to  a  few  points  and 
clauses. 

In  regard  to  the  question  of  municipal  control  of  gas  works,  we  be- 
lieve, with  the  President,  that  gas  companies  who  conduct  their 
affairs  on  sound  business  principles  and  keep  their  property  in  good 
condition,  can  make  and  sell  gas  at  a  lower  price  than  if  the  same 
service  were  rendered  ynder  municipal  control ;  but  the  question  is 
liable  to  arise  at  any  moment,  and  every  company  should  be  prepared 
to  meet  it*  The  question  is  a  local  issue  and  must  be  engaged  in  by 
each  company  single-handed  and  alone.  The  clamor  is  based  upon 
human  depravity;  and  the  average  shouter  for  municipal  control 
thinks  somebody  is  making  too  much  profit,  and  at  equal  prices 
would  prefer  patronizing  a  municipality  at  a  greater,  to  a  private  cor* 
po ration  at  a  smaller  profit. 

We  recommend,  as  suggested  by  the  President,  the  appointment  of 
a  commission  whose  duty  shall  be  to  gather  such  information  as  they 
may  be  able  to  obtain  in  regard  to  the  cost  of  manufacture  and  dis- 
tribution of  gas  in  various  cities;  such  information  to  be  for  the  ben- 
efit of  the  members  of  this  Association  for  use  in  combating  obnoxious 
enteqjrises  and  for  spurring  themselves  to  increased  activity.  We 
concur  with  the  President  in  the  opinion  that  the  successful  introduc- 
tion of  gas  stoves  and  gas  appliances  requires  persistent  hard  work 
ami  continued  effort,  and  commend  to  the  particular  attention  of  our 
members  that  part  of  the  address  which  speaks  of  this  matter. 

Your  committee  further  recommend  that  substantial  assistance  be 
given  to  street  railway  companies  for  the  purpose  of  encouraging  the 
use  of  gas  in  their  motor  cars,  with  a  view  of  securing  increased  busi- 
ness and  at  the  same  time  diminishing  the  chance  of  injury  to  our 
mains  and  services. 

In  regard  to  '*  federation,"  it  is  the  opinion  of  your  committee  that 
such  a  thing  is  desirable  to  the  extent  of  providing  a  means  for  the 
doubling  up  of  Association  teams,  for  pulling  through  and  overcoming 
difficulties  too  great  for  each  Association  alone ;  but  wc  strongly  be- 
lieve that  each  Associatiou  should  jealously  keep  and  maintain  its  own 
teams,  harness  and  drivers. 

kespectfully  submitted, 

I.  C.  Baxter, 
Jas.  Somerville, 
B.  E.  Chollaa, 

CommiiUe^ 

On  motion  of  Mr.  Cowdery  the  report  was  accepted. 


326 


REPORT  OF  COMMITTEE  ON  INTRODUCTION  OF 

VISITORS. 

The  President — V\'e  will  now  have  the  report  from  the  Comt 
on  the  Introduction  of  Visitors. 

Mr*  Sellers — U'e  have  with  us  as  visitors  Messrs.  C,  H.  Nettlcton 
and  VV\  H.  Pearson,  of  the  American  Association*  and  Messrs.  W.  W. 
Cantine,  F^>  J*  I^iivLs,  F,  C.  Sherman  and  J.  D.  Howell,  of  the  Ohio 
Association.    I  take  pleasure  in  presenting  them  to  the  Association. 

The  pRFiiiDENT — The  gentlemen  whose  names  have  been  given  irill 
consider  themselves  as  thoroughly  introduced  to  our  members,  ^nd 
made  welcome  to  our  meetings. 

ELECnON  OF  NEW  MEMBERS. 

The  Committee  on  Apjilications  for  Membership  recomnciended  for 
election  to  active  and  associate  membership  the  gentlemen  named 
below*  rhe  Secretary  was  instructed  to  cast  the  ballot  of  the  Associa- 
tion lor  their  election,  and  they  were  declared  duly  elected  to  mei 
bership  and  welcomed  to  the  Association. 

Cardell,  J.  H.,  Supt.  Gas  Light  Co.,  Memphis,  Tenn. 

Fitch,  Henry  D.,  Gen,  Manager  Bowling  Green  (Ky*)  Gas  Lt-Co. 

Fallerton,  Geo.,  Jr.,  Asst.  Supt.  Buffalo  (N.  Y.)  Mutual  Gas  Lt.  Co. 

Goldsmith,  Wm.  G.,  Asst,  Secy.  Gas  Lt.  Co.,  Detroit,  Mich. 

Harris.  Wm.  M,,  Asst.  Supt.,  Mansfield  (O.)  Gas  Lt.  Co. 

Hathaway,  E,  C,  Supt.  Capital  Gas  and  Electric  Lt*  Co*,  Frank- 
fort, Ky. 

Holmes,  B*  P.,  Gen.  Manager  Youngstown  (O.)  Gas  Co, 

Hill,  Wm.  H.,  Supt.  Erie  (Pa.)  Gas  Co. 

Hyde,  Eugene  A.,  Sec.  and  Supt.  Ravenna  (O.)  Gas  and  Electric 
Lt.  Co. 

Knight,  J.  J.,  Gen.  Manager  Kalamazoo  (Mich.)  Gas  Lt.  Co. 

Logan,  John  L).,  Vice-Pres.  Newton  Gas  Co,,  Whitestone,  L.  L 

Lynn,  John  R.,  Sec  and  Supt,  Penn  Van  (N,  Y.)  Gas  Lt.  Co, 

Nash,  A.  F.,  Sec*  and  Treas.  Windsor  (Qnt.)  Gas  Co. 

Page,  Carter  W.,  Jr.,  Asst.  Supt.  Gate  City  Gas  Lt.   Co.,  Atlanta^ 
Ga.,  K15  Drexel  Bdg.,  Phila.,  Pa. 

Powell,  W.  E.,  Supt.  Logansport  (Ind.)  Gas  Lt.  and  Povi-er  Co, 

Salter.  James,  Supt.  Covington  (Ky.)  Gas  Lt.  Co. 

Slater,  A.  B.,  Jr.,  Supt.  Providence  (R.  L)  Gas  Co. 

Westcott,  J.  F.,  Consulting  Engineer  Belleville  (Ont.)  Gas  Co,, 
Toronto,  Ont. 

Associate. 

Callender,  Elbert  P.^  Am,  Gas  Light  Journal^  New  York  City. 
Gardner,  James*  Jr.,  Mfr.  Firebrick  Material  and  Retorts,  Pitts* 
burgh,  Pa. 
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Gassett,  A,  L.,  with  The  Schneider  &  Trenkamp  Co.»  Cleveland,  O. 

Hinraaii,  C.  W. ,  Meter  Mfr,,  Boston,  Mass. 

I  shell,  Charles  W.,  Mfr.  (ias  Apparatus  ^  New  York  City. 

Mather,  Henry  A.,  Greenpoint  Chemical  VV'orks,  Greenpoint  Ave. 
and  Newtown  Creek,  Brooklyn,  N,  Y* 

Page,  Albion  L.,  Mfr.  Gas  Apparatus,  69  Wall  Street,  New  York 
City, 

Stacey,  James  E.,  Agent  Stacey  Mfg.  Co..  Cincinnati,  O. 

Wilke,  F.  A,,  Mfr.  W like  China  Kilo,  Richmond,  Ind. 

\\  ilkins,  John  T,^  Engineer  Connersville  (!nd»)  Blower  Co. 

Youngs  A.  W.,  Youghiogeny  Gas  Co.,  Pittsburgh,  Pa» 

PLACE  OF  NF.XT  MEETING. 

Mr.  Cowdery — Your  Committee  appointed  to  select  the  place  for 
holding  the  next  meeting  of  the  Association  adopted  the  policy  of 
seeking  no  invitations,  believing  that  the  Association  has  a  perfect 
right  to  go  to  any  city  in  the  Union  it  may  desire  to  \isit  without  re- 
gard to  the  wishes  of  the  residents  of  that  city.  After  canvassing  the 
situation  thoroughly,  and  having  in  mind  every  city  from  New  Orleans 
to  Minneapolis,  and  from  Pittsburgh  to  Denver,  it  was  the  unanimous 
choice  of  the  Committee,  on  the  first  ballot,  that  Pittsburgh  be  selected 
as  the  place  of  the  next  annual  meeting.  Accordingly  your  Commit- 
tee recommend  that  Pittsburgh  be  selected  for  the  next  meeting. 

On  motion  of  Mr.  Lansden  the  report  was  received  and  adopted, 
and  Pittsburgh  was  selected  as  the  place  tor  the  next  meeting. 

RESOLUTIONS  RESPECTING  THE  RETIREMENT  OF 
SECRETARY  LITTLETON, 

The  President — Is  the  Committee  on  Resolutions,  lAith  regard  to 
the  retirement  of  our  Secretary,  ready  to  report? 

Mr.  HowAkJ>^ — Your  committee  presents  the  following  report: 

Whereas,  It  appears  from  the  report  of  the  Committee  on  Nomi- 
nation of  Officers  that  our  Secretary,  Mr.  A.  W.  Littleton,  persists  in 
de<  lining  to  again  accept  the  office ; 

Re^oived^  That  the  Association  hereby  expresses  its  sincere  regret 
at  this  determination,  and  desires  to  place  upon  record  its  high  appre- 
ciation of  the  able  anci  efbcicnt  manner  in  which  he  has  discharged 
the  important  and  burdensome  duties  of  the  position,  his  unfailing 
courtesy,  his  kindly  regard  for  the  interests  of  the  individual  mem- 
bers, and  his  valuable  service  rendered  without  regard  to  his  personal 
convenience  or  private  interest,  especially  during  the  trying  period  of 
the  early  history  of  the  Association,  and  which  have  placed  us  all  un- 
der lasting  obligations.  V\'e  trust  that,  relieved  from  the  care  of  this 
office,  he  may  long  continue  his  interest  and  activity  in  behalf  of  the 
Western  Gas  Association.  J.  B.  Howard, 

B.  E.  Chollak, 

C.  R*  Faben,  Jr., 

CommitUt. 
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On  motion  of  Mr.  Dunbar  the  report  was  received  and  recorded  on 
the  minutes. 

Sf,cretarv  LiiTLETON — Mt,  President  and  Gentlemen  :  I  wish  to 
thank  the  Committee  and  the  Association  for  the  very  kind  words  in 
which  they  have  been  pleased  to  refer  to  my  past  services  as  Secre- 
tary. Although  severing  ray  connection  with  that  office,  I  wish  to 
assure  the  Association  that  I  intend  to  be  just  as  loyal  to  its  interests 
in  the  foture  as  I  have  endeavored  to  be  in  the  past:  and  shall  alwa)^ 
be  glad  to  help  it  in  any  way  1  can, 

Mr.  H(:»wARr> — The  Committee  desire  me  to  state  that  if  it  were  at- 
tempted to  put  into  print  or  upon  paper  their  appreciation  of  the 
merits  of  our  Secretary  we  do  not  think  the  hotel  could  supply  them 
with  sufficient  paper;  and  so  we  have  confmed  our  report  to  a  few 
words,  intending  to  give  only  the  pith.  It  is  not  necessary  to  allude 
in  greater  detail  to  the  services  of  our  worthy  Secretary?  He  has 
been  in  that  office  for  the  past  twelve  years:  and  his  work  speaks  for 
him.  He  has  grown  ujj  with  the  Association,  and  grown  not  only  in 
strength  and  physique,  but  in  our  love — for  who  is  there  that  doesn't 
Uke  Littleton?     (Applause). 

CHANGE  OF  MEMBERSHIP. 

The  Secretary — I  have  applications  from  Mr,  N.  A.  McClary  and 
Mr.  E.  E.  Morrell,  who  were  elected  some  years  ago  to  Associate 
Membership,  but  since  that  time  have  become  eligible  to  Active  Meni- 
bershiji.  tor  a  change  from  Associate  to  Active  Membership*  Mr. 
McClary  is  now  the  President  of  the  Cicero  (Ills.)  Gas  Company,  and 
Mr.  Morreli  is  its  Engineer  and  Superintendent.  According  to  our  By- 
laws we  have  no  means  of  making  this  transfer  except  by  referring  the 
matter  to  the  Association,  and  it  can  authorize  the  Secretary  to  make 
the  transfer.     That  has  been  the  custom  in  the  past. 

On  motion  of  Mr.  McDonald,  the  gentlemen  named  were  trans- 
ferred from  the  Associate  to  the  Active  list. 

IN  MEMORIAM. 

Mr,  Lansden^  of  the  Committee  appointed  to  prepare  notices  ot 
deceased  members,  presented  the  following  resolutions,  which  were, 
on  motion  of  Mr.  Odiorne,  adopted: 

Resolved^  That  in  the  death  of  Peter  E.  DeMill,  Jr.,  this  Associa- 
tion has  lost  one  of  its  most  enthusiastic  and  honored  members ;  one 
who,  it  might  be  said,  was  born  to  the  gas  business,  as  his  father  was 
for  many  years  the  Secretary  of  the  old  1  Detroit  Gas  Light  Coropaoy ; 
and  from  his  early  boyhood  young  DeMill  was  pleased  to  consider 
himself  a  champion  of  the  industry  we  represent — a  genial,  social. 
generous  spirit,  whom  we  all  raourn. 

Let  us  place  a  garland  on  his  last  resting  place,  and  while  we  mouris 
with  his  friends  and  the  surviving  members  of  his  family,  we  can 
comfort  them  with  the  assurance  of  our  esteem  and  appreciation  of 
his  many  virtues.     After  them,  he  was  our  brother. 
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Resclved^  That  a  copy  of  this  resolutioii  be  sent  to  his  sisters  by 
the  Secretary  of  this  Association.  T.  G,  Lansden, 

F,  VV,  Freese, 
W,  M.  Eaton, 

Committee, 
ROLL  CALL. 

Upon  the  call  of  the  roll  the  following  members  were  reported  as 
in  attendance : 

Honorary  Members* 

Slater,  A.  B.,  Providence,  R*  L      Humphreys.  C J, R., Lawrence,  Mass 
Harbison,  J.  P.,  Hartford, Conn.    Leach,  H.  B.,  Taunton,  Mass. 
White,  Wm,  H*,  New  York  City.    Barker,  F,  E.,  Boston,  Mass. 

Active. 


Averill,  G.  M.,  Cedar  Rapids,  la. 
Baxter.  L  C,  Detroit,  Mich. 
Beal,  W.  R.,  New  York  City. 
Blodget,  C.  W.,  Brooklyn,  N.  Y. 
Brown,  \Y,  L.,  Evanston,  Ills. 
Butte rworth,  Irvin,  Columbus,  O. 
Chollar,  B.  E-,  St.  Louis,  Mo. 
Christie,  W.  H.,  Corning,  N.  Y. 
Clark,  Walton,  Phila.,  Fa. 
Copley,  L  C,  Aurora,  Ills. 
Corley,  J.  A.,  Owensboro,  Ky. 
Corscot,  John,  Madison,  Wis. 
Cowdery.  E.  G.,  Milwaukee,  Wis. 
Cowdrey,  R,  E.,  Topeka,  Kas. 
Croul,  J.,  Detroit,  Mich. 
Darrah,  S,  M.,  Wheeling,  W.  Va. 
L>ouglas,  H.  W.,  Ann  Arbor,  Mich. 
Dunbar,  J,  W.,  New  Albany,  Ind. 
Dunlap,  H.,  Emporia,  Kas. 
Dunlevy,  H.  H.,  Wheeling,  W.Va. 
Eaton,  W.  M.,  Jackson,  Mich. 
Evans.  C.  H^  Chicago,  Ills. 
Faben,  C.  R.,  Jr.,  Toledo,  O. 
Ferrier,  J  ,  Columbus,  Ga. 
Freese,  F.  W.,  I^Porte,  Ind. 
Fullagar,  W.  E.,  Port  Jervis,  N.  Y, 
Greenough,  M.  S.,  Cleveland,  O. 
Ciwynn,  Joseph,  Steubenville,  O. 
Harper,  G.  H.,  Altoona,  Pa. 
Harris,  G.  S. ,  Mansfield,  O. 
Highlands,  S.  M.,  Clinton,  la. 


Howard,  J.  B. ,  Galena,  Ills, 
Hyde,  G.  A.,  Cleveland,  O. 
Hyde,  W.'^  ^  East  Saginaw,  Mich. 
Jenkins,  E.  H. ,  Columbus.  Ga. 
Jones,  C.  D.,  Independence,  la. 
Kellar,  C.  M, ,  Columbus,  Ind. 
Knight,  C.  S.,  Fort  Wayne,  Ind. 
Lansden,  T.  G,,  Washington,  D.C. 
Light,  George,  Dayton,  O. 
Lindsley,  E.,  Cleveland,  O. 
Littleton,  .\,  W,,  Quiucy,  Ills. 
Lynn,  J.  T.,  Detroit,  Mich. 
McDonald,  W.,  Albany,  N.  Y. 
Malin,  H.  A.,  Joplin,  Mo. 
Miller,  C.  R  ,  Pittsburgh,  Pa. 
Morgans,  W.  H.,  Pontiac,  Mich. 
Murdock,  J.  W.,  Ottawa,  Ilk. 
Odiorne,  W.  H,,  Springfield,  Ills. 
Penn,  J.,  Washington  C.  H.,  U. 
Perkins,  B.  W.,  South  Bend,  Ind. 
Printz,  E-,  Zanesvilk,  O. 
Ramsdell,  G   G.,  Philadelphia,  Pa. 
Raynor,  C.  H.,  Adrian,  Mich. 
Russell  C.  P.,  Brooklyn,  N.  Y. 
Sellers,  W.  B.,  Covington,  Ky. 
Shelton,  F.  H.,  Philadelphia,  Pa. 
Small,  J.  C,  Aurora,  Ind. 
Soden,  W.  T  ,  Emporia,  Kas. 
Somerville,  J.,  Indianapolis,  Ind. 
Steinwedell,  W. ,  Quiucy,  Ills. 
Stratton,  R.  J.,  Decatur,  Ills. 
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Tayler,  G.  H. ,  Warren,  O.  Wilkiemeyer,  H.^  Evansville,  Ind. 

Thompson,  G.  T»,  St,  Louis,  Mo.  Young,  J.,  Allegheny  City,  Pa. 
Ward,  B.  A.,  Michigan  City,  Ind. Young,  R.,  Allegheny  City,  Pa, 
Warraington,  D.  R.,  Cleveland,  O, 

A  sBociate  Mem  hers . 


Adams,  C,  F. ,  Chicago,  Ills. 
Bissell,  \V.  G.,  Chicago,  Ills. 
Bredel,  F,,  Milwaukee,  Wis. 
Brown,  E.  C,  New  York  City* 
Buss,  J.,  New  York  City. 
Cressler,  A.  D*,  Fort  Wayne,  Ind. 
Dell,  J.,  St.  I^uis,  Mo/ 
Dickey,  P.  S.,  Chicago.  Ills. 
Felt,  H.,  Jr.,  Cincinnati^  O. 
Goodwin,  W.  W.,Phila..  Pa. 
Gribbel,  J.,  New  York  City. 
Guldlin,  O.  N.,  Fort  Wayne,  Ind. 
Harper,  H,  D.,  Chicago,  Ills. 
Hauk,  C.  D  ,  Chicago,  Ills. 
Hayward,  S.  F. ,  New  York  City. 
Heime,  W.  E.,  Philadelphia,  Pa, 
Higgins,  C.  M  ,  New  York  City. 
Kecler,  H.  E.»  Chicago,  Ills. 
Kendall,  J.  R.,  Terre  Kaute.  Ind. 


Loomis,  B. ,  Hartford,  Conn. 
McClarv,  N,  A.,  Chicago,  ills. 
Mcllhenny,  J.,  Phila. ,  Pa. 
Mayer,  J.  F.,  Baltimore,  Md. 
Morrell,  E.  E. ,  Chicago,  Ills. 
Moses,  F.  D.,  ChicagOt  Ills, 
Osius,  G.,  Detroit,  Mich. 
Persons,  F.  R. ,  New  York  City, 
Prentice,  A,  T. ,  Chicago,  Ills. 
Randle,  C,  H.,  Chicago.  Ills. 
Roots,  D»  T.,  Connersville,  Ind. 
Roper,  G.  D.,  Rockford,  Ills. 
Russell,  D.  R.,  St,  lx>uis.  Mo. 
Stout,  J.,  Chicago,  Ills. 
Stratton,  S.  S,,  Chicago,  Ills* 
Van  Wie,  E.  G.,  Chicago,  Ills. 
Waugh,  F.,  Chicago,  Ills. 
Weber,  O.  B.,  New  York  City. 
Wickbam,  L. ,  St.  Louis,  Mo. 


Logan,  W.  J.,  New  York  City. 

The  President  — Yesterday  afternoon  the  Committee  on  Nomit 
tion  of  Officers  made  their  rei)ort,  and  we  elected  officers  for  the  eo-" 
suing  year.  For  some  reason  the  officers  elected  have  been  in  biding 
ever  since,  but  we  have  finally  got  them  here,  and  we  would  like 
to  have  a  word  from  them  as  to  whether  they  will  take  the  offices 
to  which  they  have  been  elected,  I  will  first  call  upon  Mr.  I  C. 
Baxter  of  Detroit,  the  President-elect. 

Mr.  Baxtfr^ — Gentlemen  of  the  Western  Association:  I  thank  you 
for  the  honor  you  have  conferred  upon  me  by  electing  me  to  this  po- 
sition. With  the  assistance  and  co-operation  of  the  officers  and 
metnbers,  I  shall  endeavor  to  do  my  duty  as  your  President.  Agmin, 
I  thaok  you. 

The  President — We  will  hear  from  the  First  Vice-President,  Mr. 
W.  H.  Odiorne  of  Springfield,  Ills. 

Mr.  Odiorne — 1  thank  you  veiy  heartily  for  the  honor  you  have 
conferred  upon  me,  and  I  assure  you  I  will  endeavor  to  do  ray  doty 
as  far  as  my  ability  goes. 

The  President — Mr.  S.  M.  Highlands,  the  Second  Vice-President- 
elect, does  not  seem  to  be  present.  We  will  hear  from  the  Secretary- 
elect ,  Mr.  J.  W.  Dunbar  of  New  Albany,  Indiana. 


I 


SSi 


Mr»  Dunbar— Mr.  President  and  GeDtlenien:  I  assure  you  I  am 
appreciative  of  the  honor,  and  also  of  the  responsibilities  and  duties 
of  the  office  to  which  you  have  called  me,  and  which  have  been  so 
faithfully  and  earnestly  performed  by  our  retiring  Secretary.  I  shall 
endeavor  to  perform  those  duties  faithfully,  and  hope  to  be  able  to 
do  so  in  a  manner  that  will  be  satisfactory  to  all  of  you.  I  can  hardly 
expect  to  do  so  wall  as  our  Secretary  has  done;  but  with  your  assist- 
ance I  hope  that  our  meetings  may  be  made  as  successful  in  the 
future  as  they  have  been  in  the  past.     I  thank  you  for  the  honor. 

The  President — The  next  thing  before  the  Association  will  be 
the  reading  of  the  paper  by  Mr.  VVilkiemeyer  of  Evansville,  Ind.  I 
will  state  that  Mr.  VVilkiemeyer  was  called  on  for  this  paper  at  the 
eleventh  hour,  and  had  but  a  very  short  time  in  which  to  prepare  it. 
The  paper  itself  needs  no  apology,  but  we  are  under  obligation  to 
him  for  undertaking  to  write  it  at  such  a  late  date* 

Mr*  Wilkiemeyer  then  read  the  following  paper  on 

thp:  best  method  of  introducing  gas  stoves. 

No  truer  truth  was  ever  told  than  that  ^*  Every  dog  has  his  day." 
The  invention  and  incomparable  utility  of  to-day,  to-morrow  becomes 
an  antiquated  .specimen  of  a  bygone  age.  Time,  which  is  the  great 
changer  of  all  things,  in  its  mutations  has  affected  every  phase  of  hu- 
man existence,  both  political  and  domestic.  The  march  of  civiliza- 
tion has  in  no  way  made  such  giant  strides  as  in  our  common*  every- 
day domestic  economy. 

Our  warlike  forefathers  waged  bloody  and  brutal  battle  with  the 
club  and  stone.  Their  grandchildren  used  the  spear  and  sped  the 
deadly  arrow  from  the  springing  bow.  Their  offspring  in  their  turn  used 
the  battle-axe  and  batlering-raui.  Awkward  engines  of  war  were  from 
time  to  time  invented  and  look  the  place  of  their  more  crude  prede- 
cessors. Finally  gunpowder  revolutionized  and  changed  the  whole 
mode  of  war,  and  it,  too,  as  a  power,  sees  its  decadence  in  plain 
sight  before  the  forward  march  and  the  encroaching  genius  of  the 
great  electric  magicians  of  our  productive  century.  Before  the  bells 
toll  the  death  of  1899,  the  great  explosive,  gunpowder^  will  be  rele- 
gated as  an  engine  of  destruction  in  a  promiscuous  heap  of  cast-off 
war-ciubs  and  tomahawks. 

The  first  drinking  cup  was  the  hollow  of  old  Adam-s  hand,  and  the 
sparkling  spring  water  of  Eden  was  carried  to  his  lips  w  ith  as  refresh- 
ing effect  as  the  bon  vivant  quaffs  his  vintage  of  Tokay, 

As  man's  habits  became  less  |>redatory  and  his  habitation  fixed,  as 
he  learned  to  utilize  the  cattle  that  first  came  under  the  dominion  of 
man,  his  drinking  cup  was  a  cow  horn  stuck  in  the  ground.  After 
tables  came  into  use  he  cut  off  the  point  of  the  horn  and  bottomed  it 
with  wood  or  leather.     He  finaJJy  learned  the  use  of  common  clay. 
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and  ere  long  discarded  the  chip  plate  and  the  horn  cap  for  the  lovdf 
products  of  Dresden  and  Limoge. 

Our  father  Adam  and  our  mother  Eve  were  clad  in  aprons  miMie 
from  the  broad  leaves  of  the  forests*  Their  early  sons  were  clad  in 
the  untanned  skins  of  wild  beasts.  The  dwellers  in  some  stmny 
clime,  driven  by  necessity,  the  great  mother  of  all  our  progress,  dis* 
covered  the  fibrous  bark  of  certain  trees,  and  wool  and  hemp  were  for 
centuries  the  only  coverings  of  our  developing  race.  Then  came 
King  Cotton  with  gay  calico,  and  now  we  all  feel  best  in  broadcloth 
and  delight  to  see  our  wives  and  daughters  clad  in  finest  silks  and 
softest  satins,  products  of  the  skillful  weavers  of  the  world* 

When  man  first  went  to  housekeeping  his  estabhshment  was  all  of  & 
piece,  primitive  and  simple.  He  sought  some  thick-leaved  tree  or 
overhanging  rock  to  shelter  the  heads  of  himself  and  his  family  iFom 
the  raging  stortti.  On  the  prairie ^  where  Nature  was  not  so  benefi- 
cent^ he  stuck  a  pole  in  the  ground  and  over  it  stretched  the  hide  gf 
some  conquest  of  the  chase,  or  with  his  stone  axe^  in  the  primeval 
forest,  be  harked  down  a  few  poles  and  erected  a  mansion  of  wood. 
With  further  development  in  the  ever-revolving  progress  of  time  he 
dwelt  in  houses  of  slone  and  sun-dried  brick ;  and  now  steel  and  iron, 
and  marble  brought  from  across  the  seas,  contribute  to  the  erection 
of  the  modem  palaces  which  grace  our  most  magnificent  munici- 
palities. 

Our  first  cabin,  dark  at  night,  was  rendered  habitable  in  the  day 
by  an  open  hole  in  its  walb  through  which  the  wild  and  wintry  wind 
had  free  passage;  then,  greased  paper  let  in  the  light  and  kept  out 
the  wind  and  rain.  But  now  who  but  has  his  plate  glass  front  in  win- 
dows of  house  and  store? 

The  man  who  lived  and  had  his  being  early  in  the  world  had  little 
chance  to  learn  anything  of  this  footstool  except  of  the  small  and  cir- 
cumscribed locality  in  which  fate  had  settled  him.  If  he  listed  to 
travel  by  land  he  must  walk  or  ride  some  animal ;  if  by  sea  or  water, 
the  slow  and  toilsome  oar,  or  dangerous  sail,  was  all  his  motive 
power.  But  now,  in  pace  with  modem  progress,  he  travels  in  a 
single  month  the  journey  which  in  the  olden  days  would  have  required 
the  span  of  a  long  and  active  life.  He  circles  the  world  in  a  flash 
and  skims  across  the  seas  with  the  speed  of  a  swallow. 

For  countless  ages  the  learning  of  the  world  was  locked  in  the  pos- 
session of  a  sacred  few.  Knowledge ^  which  was  and  always  will  be 
power,  was  a  closely  guarded  and  jealously  kept  secret.  The  rolls  of 
papyrus  containing  the  secrets  of  the  ancients  and  the  foundations  of 
the  philosophies  of  the  world  were  but  for  the  few  and  favored. 
Books  were  hoarded  as  the  miser  hoards  his  gold,  and  the  great 
storehouse  of  universal  knowledge  was  barred  and  barricaded  to  the 
world.  But  now  education  is  universal.  Books  are  in  reach  of  all, 
and  every  day  for  the  pitiful  sura  of  a  single  penny  you  may  learn  of 


every  current  item  of  human  interest  in  the  whole  world.  Great 
journals  printed  over  night  contain  the  daily  record  of  important  hap- 
pening of  the  world,  \V  hole  libraries  that  cannot  be  read  and  digested 
in  a  week  are  turned  out  every  twenty-four  hotjrs,  and  their  infonna- 
tion  is  within  the  reach  of  all  who  desire  it»  for  a  nickel.  >\  hat  the 
kings  and  queens  of  the  old  world  are  doing,  who  they  have  married  or 
intend  to  marry,  what  congresses  or  parliaments  contemplate,  new  in- 
ventions, policies  of  nations,  new  discoveries  of  science,  new  produc- 
tions in  art,  sins  committed,  scandal  exposed,  wars,  fevers,  trials, 
treaties,  policies,  both  private  and  public,  you  may  read  of  for  a  cent. 

Great  colleges  open  wide  their  doors  to  the  youth  of  the  land 
almost  without  price,  and  learnings  useful,  profound  or  superficial,  is 
actually  within  reach  of  all  who  wish  it. 

While  our  ancestors  were,  by  toiling  **  from  early  mom  to  dewy 
eve/*  from  the  breaking  ui>  of  winter  to  full  planting  time,  scratching 
up  a  few  acres  with  their  wooden  mold  boards:  while  the  whole  win- 
ter was  occupied  in  Hailing  out  the  garnered  grain,  we  now  see  the 
steel  share  driven  at  lightning  speed  across  broad  acres^  and  ma- 
chinery of  various  kinds  doing  farm  work  in  a  single  day  that  was 
once  the  work  of  months,  **  The  weary  plowman  **  is  now  a  thing  of 
the  past^  and  the  ^'  agriculturist  **  sits  on  his  sulky  plow  and  rides  at 
ease  during  his  whole  day's  work. 

The  first  men  survived  on  raw  meat,  herbs  and  roots,  but  the  mod- 
em stomach  has  been  educated  to  the  necessity  of  more  elaborate 
culinary  preparations. 

**  Man  may  live  without  poetry,  music  or  art; 
He  may  live  without  conscience,  or  live  without  heart; 
He  may  live  without  friends,  he  may  Uve  without  books; 
But  civilized  man  cannot  live  without  cooks.'* 

Good  eatings  and  perforce  good  cooking,  is  not  only  one  of  the 
prime  luxuries,  but  is  a  necessity  of  hfe.  When  we  come  to  consider, 
fairly  and  candidly,  the  pleasures  of  our  existence,  the  table  and  its 
burden  is  not  the  least  to  be  considered. 

As  man  has  made  such  wondrous  strides  of  advancement  in  all  other 
temporal  affairs  and  conveniences  of  his  daily  existence,  so  has  he 
progressed  in  the  science  and  art  of  cookery.  Books  are  written  on 
the  subject.  It  has  become  a  recognized  science,  and  some  of  its 
eminent  professors  draw  larger  salaries  than  judges  and  congressmen. 
Fire  (and  from  fire  heat,  and  from  beat  power)  is  one  of  the  greatest 
gifts  of  God  to  man.  It  is  related  in  ancient  mythology  that  early  in 
the  ages  the  secret  of  (ire  and  of  its  production  was  the  exclusive  prop- 
erty of  the  gods.  Prometheus,  a  benevolent  inhabitant  of  the  skies, 
gave  away  the  secret  of  its  production  to  mortals,  who  were  here- 
tofore deprived  of  its  incalculable  benefits.  lo  i»unishment  for  this 
offence  he  was  condemned  to  bve  eternally  chained  to  a  rock  on  a 
bleak  mountain  side,  where  the  wild  vultures  each  day  devoured  his 
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land  in  all  directions,  all  have  their  agents  out  to  solicit  trade  and 
patronage.  In  fine  there  is  no  enter|>rise,  however  much  of  merit 
there  may  be  in  it,  that  wins  success  of  itstlf.  It  must  be  pushed.  It 
raust  be  advertised.  It  must  be  boomed.  It  must  be  tcalked.  It  must 
be  showfi.  The  common  nm  of  humanity  have  lost  much  faith  in  the 
statements  of  printer's  ink*  They  by  no  means  are  so  gullible  as  to 
believe  all  they  read  The  most  eloquent  and  flamboyant  declama- 
tion in  printed  advertisements  by  no  means  carry  conviction  of  the 
truth  of  the  statements.  The  way  to  impress  a  customer  is  not  by 
vivid  word  pictijres,  but  by  an  actual  demonstration  of  the  merits  of 
the  article  offered*  The  evidence  of  the  eye  is  much  more  satisfac- 
tory than  that  of  the  ear.  In  law  the  ""^  eye  witness  '  *  is  the  most 
desirable  when  it  is  desired  to  establish  a  fact  beyond  a  reasonable 
doubt* 

A  personal  appeal  or  interview  is  always  productive  of  better  re- 
sults than  a  communicadon  by  wire  or  mail* 

1  by  no  means  intend  to  deprecate  the  value  of  good  and  judicious 
use  of  the  public  press.  The  newspapers  of  to-day  and  of  the  past 
have  been  and  are  active,  useful,  mdis]>ensable  agents  in  the  propa- 
gation of  good  jdeas,  and  a  proper  use  of  their  columns  is  always  pro- 
ductive of  the  most  apparent  good  results.  They  are  a  most  neces- 
sary means  to  the  end  in  view.  But  we  cannot  depend  upon  them 
alone  as  a  medium  of  advertising  a  good  thing,  \Ve  must  get  down 
to  work  ourselves.  The  man  who  has  the  interest  of  his  gas  plant  at 
heart,  and  who  has  an  ambition  to  make  an  increased  market  for  its 
product,  must  have  the  tact  and  the  patience  and  the  knosvledge  of 
human  nature,  and  must  be  able  to  read  character  in  faces,  like  the 
insurance  man,  the  book  agent  or  the  jjrojector  of  any  other  com- 
modity. 

In  the  first  place  he  must  have  a  thorough  knowledge  of  the  science 
and  philosophy  of  the  article  sold.  He  shotild  be  able  to  answer  all 
questions  suggested  by  the  ignorance  or  the  acuteness  of  the  pros- 
pecdve  buyer*  He  must  be  able  to  show  its  merits,  and  to  explain 
away  any  fancied  and  chimerical  objections  to  it.  No  chance  to  talk 
gas  stoves  and  to  expatiate  upon  their  economy,  their  cleanliness  and 
their  labor-saving  <jualities,  should  ever  pass  by  unused* 

A  practical  demonstration  of  the  benefits  to  be  obtained  by  the  use 
of  gas  stoves  always  awakens  many  to  a  knowledge   of  their  benefits, 

On  one  occasion  I  secured  the  services  of  a  baking  powder  firm, 
and  gave  them  space,  stove  and  fuel.  The  cooking  was  done  in 
front  of  a  plate  glass  window  in  full  view  of  the  passing  |>ublic.  The 
long  table,  fitted  up  with  snow  white  damask,  delicate  china  and  shin- 
ing silver  presented  a  picture  of  neatness  that  would  have  given  an 
appetite  to  an  anchorite.  The  lady  shoppers  dropped  in  and  en- 
joyed an  afternoon  lunch,  gratis.  Business  men  were  invited  to  a 
substantial  noonday  meal  all  cooked  upon  a  gas  stove  in  plain  sight* 
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A  man  active  by  nature  and  practice  in  this  particular  field  of  ac- 
tion has  a  great  scope.  He  knows  it  to  be  a  fact,  and  he  can  prove 
it,  too,  that  the  introduction  of  gas  as  a  fuel,  will  bring  in  a  new  era 
of  domestic  economy,  and  will  not  only  lighten  the  burdens,  but 
ameliorate  the  condition  of  thousands  who  are  delving  in  a  never- 
ending  tight  between  danger,  death  and  dirt. 

Not  only  that,  but  until  his  plant  is  selling  its  product  to  its  full 
capacity  will  he  be  considered  up  to  his  business,  and  fulfilling  the 
object  of  his  being. 

DISCUSSION. 

The  President — We  have  heard  a  very  able  paper  upon  a  subject 
in  which  w^e  are  ail  interested,  and  it  should  be  well  discussed.  Mr* 
Wilkiemeyer  says  that  '^  We  must  carry  the  war  to  Africa."  I  don't 
know  whether  he  means  to  carry  it  to  Georgia  or  not.  The  matter  is 
before  us. 

Mr*  Howard — I  think  I  will  make  a  start  in  this  discussion  by  re- 
ferring to  the  early  introduction  of  gas  stoves.  1  do  not  know  the 
exact  year  gas  stoves  were  first  used  in  the  United  States,  but  I  can 
relate  a  Uttle  reminiscence  dating  back  a  few  years,  and  so  give  you 
an  idea  of  what  was  done  in  the  city  of  Brooklyn,  N.  Y.,  in  the  year 
1850.  I  was  working  there  at  that  time  at  my  trade  as  gas  fitter,  and 
the  gas  fitters  desired  to  get  up  a  supper,  and  to  have  everything 
cooked,  baked  and  roasted  by  gas.  An  Englishman  working  in  the 
shop,  who  had  not  been  here  over  a  year,  said,  ''Boys,  if  you  will 
give  me  time  I  will  get  up  a  gas  stove  that  will  do  all  the  work  of 
cooking  for  the  entire  supper  required  for  that  evening***  Going  to 
work  at  it,  he  built  a  stove  that  roasted  the  meats  and  baked  the  pud* 
dings;  and  one  item  was  roasted  especially  well.  One  of  the  fitters 
had  a  cousin  who  was  a  steward  on  one  of  the  Collins  line  of  steamers, 
and  this  cousin  gave  the  fitter  an  English  rabbit,  which  English  rabbit 
was  roasted  by  this  same  stove.  Everything  was  very  nice*  Another 
thing  specially  noticeable  with  regard  to  that  sufiper,  and  especially 
commented  on  by  the  owner  of  the  hotel,  was  the  gravy.  It  was  espe- 
cially clear  and  nice,  particularly  the  gravy  of  the  roast  mutton,  which 
had  none  of  the  brown,  burnt  appearance  so  common ;  and  although 
he  could  not  untlerstand  why  it  was  so  clear,  and  without  any  tinge  of 
hrownness,  he  had  to  acknowledge  that  the  meat  was  cooked  properly. 
I  will  state  that  that  same  man  (I  want  to  give  him  the  credit  for  it, 
for  oftentimes  it  happens  that  a  man  dues  not  get  credit  for  what  he 
has  done  until  after  he  is  gone)  also  got  up  a  small  open  heating  stove, 
much  like  those  you  see  to-day.  only  of  different  material,  in  the  grate 
of  which  he  placed  broken  ptmiice  stone,  in  pieces  the  size  of  your 
fist,  also  intemiixhig  with  it  some  asbestos.  Many  [people  who  did  not 
know  anything  about  the  qualities  of  asbestos  wondered  how  the  stuff 
could  make  such  a  fire  and  still  did  not  burn  away.     He  called  it 


*'  salamander/*  thinking  he  would  hold  the  secret  to  himself;  bul  in 
a  short  time  everybody  found  our  what  asbestos  was*  This  same  nms 
got  up  what  was  callctl  the  patent  socket,  used  for  drop  lights  and 
portaiiles.  If  he  had  taken  a  patent  out  for  it  he  would  have  become 
a  very  wealthy  man.  He  was  the  first  one  to  get  up  that  socket,  and 
the  first  one  was  a  piece  of  cork  inserted  with  a  small  piece  of  rubber. 
He  also  got  up  another  thing,  a  patent  on  which  would  have  been 
valuable,  and  that  was  the  rubber  bueket  for  chain  puncips-  I  aUude 
to  this  to  show  what  a  genius  he  was.  The  chain  pump  in  those  days 
wds  simply  a  chain  with  round  iron  rings  attached  to  it.  He  had  ihc 
idea  of  a  rubber  cup,  inverting  it,  antl  placing  that  on  the  chain  in* 
stead  of  the  iron  ring.  He  did  not  rare  about  patenting  that,  thinking 
it  was  of  no  great  value,  and  thereby  again  lost  money  :  for  after  awhik 
it  was  patented  by  a  man  who  made  a  fortune  out  of  it. 

Mk.  F.vans — We  adopted  a  rather  novel  method  of  introducing  gas 
stoves,  by  distributing  c  irciilars  to  every  family  on  the  line  of  our  street 
mains,  offering  to  give  them  a  gas  range  free.  Of  course  the  object  of 
this  circular  was  to  bring  possible  consumers  to  the  office,  where  we 
could  explain  what  we  meant  by  it.    Of  course  we  had  a  *•  string  **  to 
the  offer.     Our  explanation  was  simply  this ;      If  the  consumer  would 
pay  for  $20  worth  of  gas  in  advance  we  would  give  him  a  ^25  gats 
range,  or,  rather,  a  gas  range  he  could  not  purchase  for  less  than  S15 
at  retail.     Of  course  they  could  not  understand  such  an  offer.     Out 
explanation  was  that  by  the  use  of  JS20  worth  of  gas,  having  acquired 
the  knowledge  of  how  to  use  gas  properly,  they  would  become  perma- 
nent consumers.     Of  course  the  facts  were  simply  these:      They  paid 
for  the  gas  in  advance ;  we  had  the  money  to  buy  the  stoves  with ;  we 
made  a  profit  on  that  $20  worth  of  gas  sold  which  was  nearly  enough 
to  pay  for  the  stove  (laughter)  ;  and  we  got  a  permanent  consumer. 
Perhaps  I  will  modify  that  a  little  by  saying  that  it  does  not  cost  any 
more  to  distribute  200,000  feet  of  gas  than  it  does  to  distribute  100,000 
culiic  feet.     In  figuring  on  the  cost  of  gas^  in  that  deal  especially,  wc 
figured  on  the  cost  of  the  gas  in  the  holder;   and  our  profits  accrued 
on  the  margin  beyond  that.    As  a  matter  of  fact  it  did  bring  us  in  im- 
mediate business.  On  that  plan  we  put  out  i  ^500  gas  ranges  within  three 
months  :  and  those  gas  ranges  brought  us  in  a  consumption  of  150,000 
feet  per  day;  and  as  a  matter  of  fact  we  made  ^9.40  per  thousand 
profit  (laughter) — 1  mean  S9.40  profit  on  each  Sao  worth  of  gas  sold ; 
and  between  that  and  what  the  gas  ranges  cost  us  was  certainly  an 
advertisement  that  paid  us  to  adopt  that  system. 

The  PREsrDFNT — The  idea  is  a  good  one,  and  I  think  it  has  been 
tried  by  some  others  ^  though  not  perhaps  in  exactly  the  same  way. 
Has  any  other  gentleman  any  information  to  ofter  on  this  subject? 

Mr.  Coplev — "-Those  who  have  sold  gas  stoves  in  a  small  way  have 
perhaps  actjuired  some  experience  and  have  some  information  as  to 
the  best  manner  of  selling  them .     The  best  method  of  selliog  gas  stoves 
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must  necessarily  be  a  personal  history  with  each  man — inasmuch  as 
he  has  probably  adopted  the  plan  which  to  him  seemed  best,  and 
which  has  furnished  him  his  experience,  1  live  in  a  town  of  23,000 
or  24,000  people.  Five  years  ago  last  February  there  were  not  over 
12  ranges  in  use  in  Aurora.  We  have  now  a  little  over  i^ioo  in  use  in 
the  smiimer,  and  probably  from  400  to  450  in  use  throughout  the 
year.  The  policy  we  adopted  from  the  very  start  was  this — which,  with 
certain  moditications  which  managers  must  be  al>le  to  take  advantage 
of  as  they  present  themselves,  might,  I  think j  be  advantageously  fol- 
lowed by  others.  We  visited  each  church  socjety  that  holds  a  sociable 
in  its  basement,  as  they  do  in  many  cities,  or  that  holds  its  sociables 
or  suppers  at  the  pastor's  house,  and  gave  to  each  society  a  range  out- 
right. We  said  to  them,  '^  We  could  not  afford  to  do  this  with  all  of 
you  if  it  were  not  a  matter  of  business.  We  have  a  kindly  interest  in 
your  association,  but  still  it  is  a  matter  of  business  with  us.  We  want 
you  to  take  this  stove  and  use  it.  We  want  you  ladies  to  see  that  we 
are  offering  you  something  that  y<JU  cannot  we!l  get  along  without.*' 
We  also  went  to  the  other  organizations  of  ladies,  such  as  the  Woman ^s 
Relief  Corps,  the  order  of  the  P>stern  Star,  and  the  Woman's  Christian 
Temperance  L'nion,  giving  to  each  of  them  a  range,  not  a  cheap  one, 
but  gave  them  outright  the  best  range  we  could  buy.  There  are  four 
daily  newspapers  there  and  we  advertised  in  each  of  them.  We  not 
only  advertised,  but  we  saw  to  it  that  our  bills  amounted  to  a  little 
more  each  year  for  advertising  than  the  newspaper  paid  us  for  gas. 
We  have  no  deadheads  on  our  line.  We  settled  with  most  of  them 
once  a  month.  The  newspapers  are  constantly  mentiuning  us  and  our 
business  kindly,  and  they  also  take  the  trouble  to  mention  gasoline 
explosions,  and  where  no  fatal  results  follow  they  simply  remarked 
that  people  had  better  go  and  see  the  Gas  Company  about  it*  Of 
course  we  see  to  it,  when  they  call  upon  us,  that  all  the  horrors  which 
have  been  averted  are  brought  to  their  attention.  We  endeavor  to  sell, 
instead  of  a  cheap  range,  a  good  one  in  every  instance.  When  a 
customer  comes  into  our  office  we  tell  him  in  so  many  words  that  the 
best  range  is  for  him  the  cheapest.  We  ask  him  how  many  there  are 
for  whom  it  is  proposed  to  cook.  If  it  is  a  small  family  we  advise 
him  to  buy  a  stove  of  moderate  size ;  but  if  he  has  a  large  family  we 
tell  him  in  so  many  words  that  he  cannot  buy  a  range  for  $15  which 
will  do  the  work  of  a  ^^30  stove.  During  the  first  two  years  we  sold 
our  stoves  at  cost,  and  gave  some  away.  We  lost  money  on  them; 
but  I  have  yet  to  find  any  business  that  can  divert  trade  from  one 
channel  to  another  without  spending  both  time  and  money.  Since  the 
second  year  we  have  been  selling  stoves  at  a  profit.  For  example, 
whenever  we  are  allowed  a  discount  of  40  per  cent,  by  the  manufac- 
turers we  give  a  discount  of  25  per  cent.  We  frankly  tell  customers 
just  what  the  stoves  cost  us.  We  say  to  each  hardware  dealer,  •*  We 
don't  want  you  to  sell  gasoline  stoves.     If  you  will  sell  gas  stoves  you 
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need  have  no  money  invested  in  the  stoves,  for  we  will  carry  them  h 
you.  You  know  this  lady  and  that  lady  better  than  we  do.  If  yon 
can  indure  her  to  buy  a  gas  stove  you  can  come  over  to  our  office 
and  take  that  stove  for  just  what  it  costs  us  at  the  factory*,  and  we  wifl 
pay  the  freight  and  deliver  it.  So  that  besides  the  profit  that  you  will 
get  on  the  stove,  you  will  save  freight  and  cartage."  We  say  the 
same  thing  to  each  gasfitter  in  town.  Consequently  we  have  five 
plumbing  firms  in  Aurora  that  are  urging  their  friends  to  buy  gas 
stoves,  because  on  every  ^^30  gas  stove  that  they  can  selJ  they  can  M 
pick  up  §5  or  $6  with  a  very  Uttle  troul>le.  We  have  the  money  in-  1 
vested,  and  we  take  the  trouble  to  show  the  customers  how  to  run  the 
stoves.  The  newspapers  are  with  us  in  every  instance-  Anything 
special  we  take  occasion  to  arrange  for  under  a  contract  as  spcciiil 
advertising-  We  take  pains  with  all  our  customers  who  have  bought 
stoves  to  see  that  their  stoves  worked  satisfactorily,  and  that  they  are 
given  proper  attention.  And  above  all  that,  we  constantly  urge  upon 
our  customers  the  fact  that  gas  stoves  are  not  a  toy,  but  are  a  neces- 
sity, and  that  the  best  is  the  cheapest. 

Mr,  Cowderv — Unlike  one  of  the  previous  speakers,  I  do  not  agree 
with  him  altogether  in  the  words  that  he  used,  although  I  may  in  his 
ideas.  1  think  a  law  can  be  laid  down  as  to  the  best  method  of  in* 
troducing  gas  stoves  in  every  city  in  the  country,  and  it  is  expressed 
in  a  single  word — 'Vadvertise.**  In  seeking  to  introduce  gas  stoves 
as  rapidly  as  possible  in  Milwaukee,  we  have  studied  the  art  of  adver- 
tising, and  have  devoted  all  our  efforts  in  that  direction — expanding 
our  ideas  to  embrace  new  things,  j)icking  up  novelties  in  advertising, 
and  doing  anything  atid  everything  in  that  line  to  attract  attenCton. 
I  think  that  expresses  the  whole  thing — ''  Advertise.*' 

Mr.  StjMERViLLE — I  would  like  to  ask  Mr.  Copley,  who  seems  to  be 
very  successful  in  introducing  gas  stoves^  if  he  makes  any  ditfereore 
in  the  price  of  gas, 

Mr.  Copley — We  do  not.  We  make  a  uniform  rate  of  Jti,25  per 
1,000  feet  in  Aurora,  which  is  a  town  of  23,000  people.  After  can- 
vassing the  situation  very  carefully  in  our  own  city  we  have  conchidcd 
that  it  is  to  the  best  interest  of  both  the  consumer  and  the  comf>aoy 
10  make  but  one  rate  for  gas,  and  to  make  that  uniformly  as  low  as 
possible. 

Mr.  Harper — I  will  mention  that  in  the  town  with  which  I  am  con- 
nected  we  have  adopted  the  plan,  both  last  season  and  this,  of  era- 
ploying  a  competent  rook,  who  is  duly  established  in  the  office*  and 
is  there  employed  in  baking  cakes  and  pies  to  illustrate  the  adapta- 
bility of  gas  stoves  for  that  cUiss  of  work.  Last  season  we  were  quilc 
successful  in  that  method,  so  that  we  actually  made  a  profit  in  oar 
stove  department;  and  this  year  we  have  started  in  on  exactly  the 
same  plan,  and  have  so  far  been  very  successful. 

Mr.  Highlands — In  respect  to  the  methods  of  selling  gas  stoi^cs^ 
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my  impression  now  is  that  one  of  the  best  ways  is  to  find  a  good  gas 
healing  stove.  I  have  looked  the  market  over  to  the  extent  of  my 
ability  for  the  last  two  or  three  years,  but  I  have  not  as  yet  found  a 
gas  heating  stove  that  I  cao  reconnnend  to  my  customers,  A\'e  have 
a  great  many  gas  stove  manufacturers  here,  and  I  think  it  would  be 
well  to  call  them  to  our  assistance.  The  gas  heating  stove  that  our 
customers  insist  u[iDn  buying  is,  first,  a  stove  that  they  cao  aflord  to 
use ;  next^  a  stove  such  that  they  can  live  in  the  same  room  that  the 
stove  is  working  in.  A  stove  that  must  be  connected  with  a  t^ue  be- 
comes rather  expensive  ;  and  one  that  is  run  without  a  fine  connec- 
tion in  our  vicinity  insists  upon  being  the  sole  occupant  of  the  room. 
I  stand  here  ready  to  give  any  man  an  order  for  loo  or  aoo  heating 
stoves,  if  he  can  give  me  stoves  that  will  heat  the  room  without 
wasting  the  heat  that  is  produced  by  the  gas ;  something  that  will  be 
attractive,  and  at  the  same  time  economical,  I  will  solve  a  part  of 
the  tjuestion  how  to  sell  gas  stoves  if  any  manufacturer  will  give  me 
such  a  stove. 

The  President — 1  hope  that  the  manufacturers  will  make  a  note  of 
this  J  and  will  see  to  it  that  Mr.  flighlands  gets  what  he  wants. 

Mr.  Roper — I  will  refer  Mr.  Highkinds  to  Donald  McDonald,  of 
Louisville,  Ky.  He  can  get  from  him  a  stove  such  as  he  requires, 
and  one  which  will  permit  people  to  live  in  the  room  with  it.  I  am 
not  very  good  at  descriptions,  but  1  think  that  Mr.  Wilkiemeyer  has 
been  a  little  bashful  in  relating  his  own  experience.  He  has  started 
in  on  one  new  scheme  which  attracts  a  great  deal  of  attention*  I  got 
into  Evansville  at  ii  o'clock  at  night,  and  had  occasion  to  pass  his 
store,  which  was  the  most  brilliantly  lighted  place  in  that  town.  To 
give  you  a  little  description  of  the  room  is  about  all  that  I  can  do.  In 
a  5-story  building  on  the  principal  street  in  the  town,  he  has  the 
ground  floor,  the  front  being  filled  with  two  large  show  windows,  in 
which  are  exhibits,  and  a  chandelier  is  in  each  window.  As  you  en- 
ter the  door  (a  large  double  door)  you  come  in  contact  with  all  kinds 
of  gas  appliances,  arranged  on  both  sides  of  the  store.  I  think  he 
has  two  rows  of  stoves — that  is,  two  rows  on  either  side  of  the  room, 
running  back  I  should  say  70  or  80  feet,  possibly  a  little  more  than 
that.  Then  you  come  to  the  clerical  part  of  the  office*  In  the  cen- 
ter of  the  room  are  two  or  three  combination  chandeliers.  The  first 
one  I  think  is  electric  light  and  Welsbach;  the  next  I  believe  is  elec- 
tric light  and  gas,  and  I  think  the  third  is  electric  Hght  and  Wels- 
bach. As  you  go  back  to  the  office,  the  desk  comes  part  way  out 
into  the  room.  He  has  a  palace  back  of  that.  There  is  no  obstruc- 
tion in  the  way,  so  that  the  clerk  at  the  desk,  as  he  is  working  at  his 
books,  can  see  anybody  who  enters  the  door.  If  the  person  stops  to 
look  at  a  stove  he  has  an  immediate  chance  to  go  out  and  sell  it  to 
him.  He  has,  besides  the  stove,  Douglas  heaters  and  Goodwin  heat- 
ers in  operation.     Then  in  front  of  his  counter  is  an  elevator.     He 
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uses  the  three  stories  as  his  store.  On  the  second  floar  I  believe  be 
carries  supplies,  electrical  and  otherwise^  and  on  the  third  floor  is  the 
meter  department*  A  man  who  wants  to  look  at  a  gas  engine  can  be 
shown  one  running  the  elevator  in  the  building;  so  it  a  possible  par- 
chaser  comes  in  and  asks  to  see  a  gas  engine  he  immediately  starts 
his  elevator,  otherwise  it  don't  run.  I  believe  he  has  the  nicest  store 
and  storeroom  of  any  gas  company  1  know  of,  I  do  not  knam*  of 
anyone,  except  the  Company  at  Grand  Rapids,  that  has  anything  like 
the  room  that  Mr*  Wilkiemeyer  has.  He  can  describe  his  palace  to 
you  better  than  I  can, 

Mr,  Lansden — 1  do  not  want  to  question  Mr.  Highlands'  objection 
to  the  existing  gas-healiog  stoves,  but  I  think  it  is  well  not  to  lay  too 
much  stress  on  it.  1  don't  think  we  w411  ever  find  a  successful  heater 
that  will  not  vitiate  the  air.  The  perfect  combustion  of  gas  makes 
carbonic  acid.  How  few  rooms  are  arranged  to  take  it  all  out  I  The 
successful  heater  must  always  be  connected  to  a  flue,  I  have  in  my 
experience  found  very  few  places  where  I  could  not  connect  to  a  flue. 
There  is  no  process  by  which  you  can  get  heat  into  a  room,  except  by 
steam  or  hot  water  pipes,  but  that  a  line  connection  must  be  made. 
Why  should  we  call  upon  gas  to  do  something  which  no  one  has  ever 
known  to  be  done  by  anything  else?  1  believe  electricity  might  ac- 
complish it,  but  in  all  other  processes  of  heating  we  know  the  waste 
products  of  combustion  should  be  carried  away.  1  think  if  Mr, 
Highlands  will  talk  the  matter  over  quietly  with  his  consumers  he  will 
be  able  to  satisfy  them  that  there  are  stoves  in  the  market  which  an- 
swer all  requirements  for  heating  purposes.  1  do  not  want  to  heai 
the  gas  stove  men  recommending  gas  stoves  which  do  not  connect 
with  a  flue, 

Mr.  CA>mNE— As  I  understand  it,  the  great  objection  to  a  flue  is 
that  it  carries  oil  so  large  a  percentage  of  the  heat.  That  is  the 
trouble  with  gas  stoves.  It  is  estimated  that  only  about  lo  per  cent 
of  the  heat  is  made  use  of,  the  balance  going  off  in  the  flue.  If  he 
will  use  a  different  kind  of  flue,  that  is,  make  a  small  flue  of  sheet 
iron,  and  send  it  down  through  the  floor  and  underneath  it  to  the 
flue»  he  will  find  he  can  put  his  hand  on  that  and  let  it  remain  there 
without  being  burned.  Such  a  flue  will  carry  ofl  all  the  offensive 
odors  and  everything  that  wotild  tend  to  vitiate  the  atmosphere.  It  is 
the  only  thing  that  will  do  it  easily,  readily  and  without  trouble. 

Thf  PRESit>Evr — I  saw  recently  a  blue  print  of  a  gas  furnace  which 
was  located  in  the  basement  of  a  house,  and  heated  the  house  very 
much  like  other  furnaces  of  that  kind  do,  and  I  lielieve  it  wdl  be  quite 
a  success.     It  will  be  on  the  market  in  a  very  short  time. 

Mr.  Lansden — A  stove  that  I  have  is  connected  immediately  with 
the  flue,  but  the  pipe  drops  6  inches  and  then  runs  straight  into  and 
connects  with  the  flue*  1  can  lay  my  hand  on  that  pipe  and  hardly 
feel  its  warmth.     It  takes  away  all  the  product  of  combustion. 
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Mr.  Somerville — Of  course  it  would  be  an  ideal  thing  if  we  could 
get  rid  of  the  products  of  combustion;  but  we  must  always  remember 
that  when  we  have  a  number  of  gas  burners  burning  in  our  room  the 
products  of  that  combustion  are  going  into  the  room  all  the  time. 
We  are  a!l  using  gas  in  that  way,  and  yet  we  all  look  pretty  healthy. 
As  I  look  into  the  faces  of  the  men  around  me  I  cannot  see  that  they 
indicate  any  great  amount  of  suffering  by  reason  of  living  in  rooms  in 
which  gas  has  been  burned  in  that  way.  If  that  is  the  case,  why 
shquld  we  fear  to  introduce  a  little  stove  that  will  burn  only  about  12 
feet  per  hour  and  fear  the  products  of  combustion?  I  see  no  reason 
to  be  afraid  of  that — considering  we  are  using  gas  in  that  way  all  the 
time.  I  think  with  the  usual  amount  of  fresh  air  that  is  coming  into 
a  room  there  is  no  occasion  to  be  afraid  to  introduce  a  little  stove  of 
that  kind  for  heating  purposes. 

Mr.  Oluorne — ^Does  Mr.  Wilklemeyer  make  a  practice  of  connect- 
ing cooking  stoves  with  the  flues? 

Mr.  Wilktemever — ^No. 

Mr-  Odiorne — Not  where  they  are  used  the  year  round^ — winter 
and  summer? 

Mr.  VViLKiEMEVER — ^I  do  nut  know  that  we  have  any  that  are  used 
the  year  round. 

Mr,  Copley — I  would  like  to  ask  Mr,  Wilkiemeyer  if  he  has  ever 
found  that  where  he  has  failed  to  connect  a  range  with  a  flue,  after  a 
few  years,  and  particularly  in  cold  weather,  do  not  the  housewives 
complain  that  grease  settles  on  the  wainscoting  or  wa!l  in  the  vicinity 
of  the  back  of  the  stove?  We  had  a  case  like  that.  At  first  we  recom- 
mended that  no  one  connect  with  the  flues ;  but  after  running  the 
stoves  for  two  years  we  began  to  have  complaints  from  our  customers 
that  grease  would  settle  on  the  kitchen  wall  near  the  stove,  and  we 
began  to  look  into  the  matter  (1  would  like  to  know  if  we  are  right  in 
our  conclusions),  with  the  result  that  we  found  there  was  a  con- 
tinual pouring  out  of  vapor  from  the  products  of  the  combustion  of 
gas,  which  vapor  was  laden  with  a  little  grease,  and  which  settling  on 
the  wall  finally  became  noticeable. 

Mr*  AVilkiemfaer — We  have  had  complaints  of  it. 

Mr.  Coplev — We  have  recommended  connection  with  the  flue 
since  that^  but  never  did  before. 

Mr.  Murbock — I  have  had  such  an  experience  as  that.  We  put 
in  a  connection  to  the  flue,  had  the  kitchen  repaired,  and  had  no 
more  bother. 

On  motion  of  Mr.  Odiorne  a  vote  of  thanks  was  passed  to  Mr. 
Wilkiemeyer. 

The  President^ — ^The  next  paper  will  be  that  of  Mr.  William  Mc- 
Donald, of  Albany,  N.  Y.,  on  the 
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HISTORY  OF  THE  GAS  METER. 

Gas,  as  we  understaod  the  term,  has  undoubtedly,  to  a  greater  or 
less  extent,  existed  in  all  ages  of  the  world.  It  is,  however,  just 
about  one  hundred  years  since  its  manuiacture  for  useful  purposes  was 
first  attempted.  It  has,  I  think,  been  true  of  all  htiniao  progress  tint 
the  discover^'  or  invention  of  anything  new  has  alira3rs  produced  i 
want  for  some  other  new  thing.  This  is  particularly  tme  as  regaidi 
the  discovery  that  gas  could  be  manufactured  or  utilized  for  cotnmffr- 
cial  purposes. 

The  history  of  the  difficulties  encountered  by  those  who  firet  at- 
tempted its  manufacture,  how  they  struggled  with  the  generating,  the 
holding,  the  purifying  and  the  conveying  apparatus,  are  all  of  interest 
to  the  student  of  the  history  of  gas.  It  is  not  my  purpose  to  take  up 
your  time  with  a  recital  of  these  difficulties,  but  proceed  to  the  con- 
sideration of  the  topic  I  was  instructed  to  write  upon  by  the  Execu- 
tive Committee  of  this  Association,  namely,  ''The  History  of  the  Gas 
Meter." 

That  the  gas  meter  has  a  history  is  because  that  when  the  gas 
maker  had  found  means  to  distribute  his  gas  he  faced  the  necessity  of 
having  some  means  of  knowing  how  much  his  consumer  used.  This 
w^as  found  to  be  a  task  surrounded  by  great  difficulties,  and  it  was 
about  twenty-three  years  after  gas  was  first  manufactured  before  the 
first  gas  meter  was  invented.  There  is  some  little  confusion  in  the 
records  as  to  by  whom  and  just  when  the  first  gas  meter  w^as  pro- 
duced. It  seems,  however,  that  this  honor  may  be  conceded  to  Mr. 
Clegg,  in  the  year  1S15,  and  it  was  a  dry  meter,  composed  of  tin 
cases  inclosing  bladders,  upon  which  were  laid  weights  to  give  the 
pressure  when  the  gas  was  excluded  from  these  bladders,  the  currents 
of  the  gas  being  changed  by  means  of  mercury  seals.  Many  difficul* 
ties  were  experienced  in  trying  to  make  this  meter  work,  and  very 
many  articles  were  used  to  take  the  place  of  the  bladders,  but  we 
have  no  account  that  they  were  successful,  or  that  the  meter  was  ever 
made  practical. 

The  next  attempt  at  a  meter  was  the  wet  meter,  which  was  first  in- 
vented in  iSi6y  but,  like  all  new  things,  it  was  defective  and  did  not 
work  satisfactorily.  It  had  some  of  the  principles  which  still  exist  in 
the  wet  meter  of  to-day,  but  was  often  improved,  and  in  18 19  was 
substantially  changed  and  brought  to  more  nearly  resemble  the  pres- 
ent wet  meter,  and  first  became  of  real  service.  The  history  of  this 
meter  seems  to  be  the  history  of  all  inventions ;  first,  a  crude  idea  ac- 
complishing the  desired  purpose  to  some  extent,  but  very  impedect. 
In  connection  with  the  improvement  of  this  meter  we  find  the  names 
of  a  number  of  people  who  have  since  become  familiar  to  the  student 
of  early  gas  lighting,  and  whose  works  have  come  down  to  the  pres- 
ent day,  and  some  who  are  highly  honored  as  the  fathers  of  gas*     In 
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this  connection  I  w6\jld  mention  Mr.  Clegg,  Mr,  Malam  and  Mr, 
Crossky :  and  I  would  also  note  here  that  to  the  writings  of  Mr* 
Clegg,  Mr  King  and  Mr.  Richards  I  am  largely  indebted  for  the 
facts  of  this  early  history. 

It  is  not  my  purpose  in  this  paper  to  dwell  upon  the  various  im- 
provements thjitwere  made  in  the  early  days  of  meter  manufacturing, 
but  rather  to  give  you  the  main  facts,  so  far  as  they  can  be  ascer- 
tained, and,  if  possible,  give  you  some  thoughts  that  may  be  of  prac- 
tical value  on  the  general  subject  of  meters. 

Since  about  the  year  1820,  when  the  wet  meter  had  been  made  in 
such  form  as  to  be  of  practical  value,  there  have  been  very  many  im- 
provements, most  of  them  in  the  direction  of  securing  a  fixed  water 
j  line,  some  for  the  protection  of  the  consumer,  others  for  the  protec- 
tion of  the  gas  maker;  but  in  all  the  history  of  meters  it  is  proved  that 
the  simpler  the  machine  the  better  it  answered  its  purpose,  so  that  the 
original  measuring  wheel  in  its  simplest  form  is  now  universally  used 
by  gas  companies  for  measuring  the  amount  of  gas  made.  In  the 
consumers*  meter  there  is  added  to  this  a  simple  float  and  valve,  so 
that  if  the  water  from  any  cause  becomes  lower  than  its  proper  level 
the  flow  of  gas  is  cut  off.  There  is  this  to  be  said  of  the  wet  meter, 
that  so  long  as  the  measuring  drum  and  connecting  gearing  are  in  or- 
der and  the  water  is  at  its  proper  levels  it  is  under  usual  normal  con- 
ditions an  accurate  machine. 

The  first  dry  meter,  after  the  attempt  before  mentioned,  was  pat- 
ented in  England,  in  1S20,  by  Mr.  John  Malam,  and  consisted  of  a 
tin  case  containing  six  pairs  of  diaphragms  and  a  valve,  which  cor- 
responds to  some  extent  with  what  is  now  known  as  the  rotary  valve, 
but  instead  of  being  of  the  present  form  was  a  series  of  tubes  revolv* 
ing  within  each  other.  This  meter  was  never  brought  into  practical 
use,  and  the  gentleman  who  invented  it  met  with  the  difficulties  that 
had  been  encountered  by  all  people  who  have  tried  to  use  rotary 
valves  in  connection  with  the  working  of  a  dry  gas  meter,  that  is  so 
much  friction  that  it  retarded  the  flow  of  the  gas. 

No  other  attempt  seems  to  have  been  made  to  produce  a  dry 
meter  until  the  year  1833,  when  a  man  named  Bogardus  invented 
one :  and  if  some  of  our  friends,  who  of  later  years  have  undertaken 
the  invention  of  gas  meters,  would  go  back  into  the  history  of  the 
efforts  of  Mr.  Bogardus  they  would  discover  very  many  of  the  devices 
Uhat  have  latterly  been  put  upon  the  market  as  meters,  and  their 
efforts,  like  his,  will  soon  prove  to  be  of  no  practical  value. 

The  next  attempt  at  a  dry  meter,  or  at  least  the  next  that  seems 
worthy  of  mention,  was  the  meter  invented  and  patented  by  Mr,  De- 
fries,  which  was  the  first  dry  gas  meter  that  ever  came  into  practical 
use,  and  was  what  is  now  known  as  the  three  diaphragm,  rotary  valve 
meter,  and  has  been  very  largely  in  use  from  the  time  it  was  invented 
to  the  present  day,  with  the  exception  that  the  slide  valve  is  generally 
used  instead  of  the  rotary. 
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What  is  known  as  the  two  diaphragm  meter,  and  which  is  more 
largely  used  al  present,  in  fact  has  almost  universally  succeeded  all 
other  consumers'  meters,  is  the  one  invented  by  Mr,  Croli  and  Mr. 
Richards  and  patented  by  them  in  1844.  This,  Hke  all  other  meters 
of  the  early  days,  had  a  rotary  valve,  which  after  a  time  was  suc- 
ceeded by  the  slide  valve,  and  which  is  now,  I  believe,  almost 
entirely  used  by  all  the  best  meter  manufacturers* 

Although  I  cannot,  and  1  am  sure  you  will  not,  agree  with  the  foI» 
lowing  description  as  given  by  Mr,  Clegg  of  this  diaphragro,  yet  it  is 
my  firm  belief  that  if  properly  made  and  of  the  right  kind  of  matcriaJ 
it  is  the  best  that  has  ever  been  used.  Mr.  Clegg  says:  *•  In  this 
meter  the  measurer  of  the  gas  consists  of  a  metal  disc  or  piston,  which 
alone  in  its  passage  to  and  fro  displaces  the  gas  and  can  only  displace 
a  c|uantity  etjual  to  the  area  of  the  disc  multiplied  by  the  distance 
traveled  through;  such  distance  being  controlled  by  metal  arms  in 
connection  with  the  valves,  which,  when  once  properly  adjusted,  can- 
not vary,  so  that  the  area  distance  being  fixed,  a  like  quantity  of  g$s 
is  discharged  by  each  backward  and  forward  motion  of  ihe  disc. 
The  leather  is  so  arranged  as  to  allow  the  disc  free  play  in  its  modofi, 
but  takes  no  part  in  the  displacement  of  the  gas/' 

The  principle  in  which  this  gentleman  expresses  so  much  confidence 
is  undoubtedly  correct,  but  many  of  us  to  our  sorrow  have  found  that 
his  confidence  was  to  some  extent  misplaced,  as  we  well  know,  and 
as  some  of  the  papers  lately  presented  to  the  gas  conventions  appar- 
ently prove. 

This,  I  think,  gives  you  a  very  fair  synopsis  of  the  history  of  the 
meter  before  its  introduction  into  this  country.  I  have  had  sonic 
difficulty  in  getting  the  dates  necessary  for  this  history,  and  may  not 
in  all  cases  have  them  exact,  but  they  will  be  found  to  be  approxi- 
mately correct,  lam  indebted  more  or  less  to  most  of  the  other  meter 
manufacturers  for  the  information  here  presented,  but  principally  to 
Mr.  W,  W,  Goodwin,  of  the  Goodwin  Meter  Company,  and  Mr.  \V.  N* 
M listed,  President  of  the  American  Meter  Company. 

Meters  were  first  manufactured  in  this  country  by  the  New  V'ork  and 
Manhattan  Gas  Companies,  of  New^  York  City,  and  their  raanufacttirc 
was  commenced  in  about  the  year  18 ^^4,  and  of  course  were  all  wet 
meters.  Colton  ^i:  Code  commenced  the  manufacture  of  meters  in 
Philadelphia  in  the  year  1834.  Samuel  Down,  in  the  city  of  New  York, 
in  1841  ;  Mr.  Down  having  been  previously  employed  by  the  New  York 
Gas  Company  in  the  same  branch  of  work,  he  being  succeeded  by  the 
firm  of  Down  &:  Merrificld*  Colton  <S:  Code  were  succeeded  by  Colton, 
Code  &  Co.,  they  by  Code.  Hopper  cS:  Ciratz,  and  they  by  Code  ^  Hop- 
per. In  1863  this  concern  was  merged  with  the  firm  of  Down^  Merri- 
field,  constituting  what  is  now  known  as  the  American  Meter  Com- 
pany. Harris  Brothers  commenced  the  manufacture  of  meters  in 
Philadelphia  in  the  year  1849,  and  out  of  that  still  existing  concern 
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have  sprung  at  least  eight  others,  four  of  which  still  survive,  namely, 
J.  J.  (Vriffin  tS:  Co.,  Helme  tS:  Mcllhenny,  the  Goodwin  Meter  Com- 
pany, and  the  Keystone  Meter  Comj>any. 

In  the  year  1855  the  manufacture  of  meters  was  conimenred  in  the 
city  of  Albany,  N,  Y.,  by  IX  &  H,  McDonald,  They  tried  for  a  time 
to  manufacture  cast  iron  case  wet  meters  as  then  used  in  Scotland*  but 
soon  found  this  meter  was  not  adapted  to  American  use.  In  the  year 
1858  was  organized  the  firm  of  D.  McDonald  ^:  Co.,  which  still  con- 
tinues. At  the  time  of  the  organization  of  this  firm,  the  writer  worked 
for  them  for  $2  per  week,  and  the  present  firm  is  composed  of  the 
writer  and  Mr.  N.  F.  Sisson,  who  was  at  that  time  also  one  of  the 
organizers;  this  making  the  firm  of  D.  McDonald  &  Co.  the  oldest  in 
the  country,  having  continued  for  36  years  without  change  of  name. 

The  manufacture  of  meters  was  commenced  in  the  city  of  Baltimore^ 
Md,.  as  near  as  I  can  ascertain,  some  time  between  the  years  of  1863 
and  1866,  by  Dickey ,  Baker  ^:  Co.,  this  firm  being  succeeded  by  the 
one  of  Dickey,  Tansley  tS:  Co.,  and  in  1867  by  the  present  existing 
concern,  the  Maryland  Meter  and  Manufacturing  Company,  f  do  not 
know  just  when  the  manufacture  of  meters  commenced  in  Boston,  but 
I  think  about  the  year  1859,  by  the  l\ifts  Brothers,  which  concern 
continued  for  many  years,  but  finally,  on  the  death  of  Nathaniel  Tufts, 
divided  into  two  concerns,  known,  I  believe,  as  Nathaniel  Tufts  and 
the  Tiilts  Brothers.  These»  I  think,  constitute  all  the  older  concerns 
who  at  present  remain. 

During  the  period  from  1848  unti!  the  present  lime,  there  have  been 
quite  a  number  of  meter  hotises  started  which  have  proved  unsuccess- 
ful* I  will  not  take  up  your  time  with  a  rehearsal  of  their  history,  as 
in  many  ways  they  are  similar,  the  failure  coming  principally  from  two 
causes,  lack  of  knowledge  of  the  business;  and,  no  doubt,  some  of  the 
earlier  ones  from  strong  foreign  competition. 

Prior  to  1864  meters  were  ad  milted  to  this  country  free  of  duty,  and 
the  meter  manufacturers  here  had  very  great  difficulty  in  sustaining 
themselves  against  the  English  competitor;  but  after  1864.  when  40 
per  cent,  tn/  valorem  duty  was  placed  o[ion  them,  the  meter  people 
began  to  prosper.  At  this  lime  3  light  meters  were  sold  at  about  5 10 
each,  the  price  being  gradually  reduced,  until  now  the  prevailing  price 
is  ^5.25  net  for  a  3  light  meter,  other  sizes,  of  course,  in  proportion. 
I  desire  to  call  your  attention  to  the  fact  that  these  prices  are  from  7 
to  10  per  cent,  lower  than  meters  are  being  sold  in  England ,  and  also 
from  some  careful  investigation  I  have  made  of  late,  I  am  satislied  that 
meters  made  in  this  country  will  average  a  better  quality  than  those 
made  in  foreign  lands. 

There  have  been,  during  the  period  of  which  I  have  been  speaking, 
many  experiments  tried  in  the  way  of  improvements  and  changes  in 
the  mechanical  construction  of  these  goods,  but  it  has  been  pretty 
thoroughly  settled  that  what  is  now  known  as  the  Glover  2  diaphragm 
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meter^  with  slide  valves  and  the  present  simple  construction  of  gearing, 
has  proved  the  most  successful. 

This  paper  would  not  be  complete  without  some  mention  of  what  is 
now  known  as  the  prepayment  gas  meter.  This  consists  of  an  attach- 
ment placed  upon  the  ordinary  meter  by  which  a  certain  coin  can  be 
placed  in  a  slot  and,  from  there  passing  into  a  receiver,  the  consumer 
can  receive  the  amount  of  gas  for  which  the  coin  pays.  These  meters 
have  all  been  invented,  so  far  as  the  writer  knows,  in  England,  and 
have  been  of  quite  a  variety.  Some  of  the  meter  manufacttirers  in  this 
country  have  obtained  rights  to  manufacture  under  English  patents, 
and  as  the  meter  with  this  attachment  seems  to  meet  with  considerable 
favor,  there  is  a  strong  probability  that  they  will  be  quite  largely  used 
in  the  years  to  come. 

The  writer  has  made  considerable  effort  to  examine  the  construction 
of  these  various  attachments*  and  believes  that  some  are  fairly  good 
and  that  some  are  entirely  too  complicated  for  the  use  designed*  It  is 
ray  opinion  that  in  the  near  future  some  enterprising  Yankee  wiU  in- 
vent a  prepayment  meter  that  will  far  exceed  in  usefulness  and  dara- 
bility  any  that  have  yet  been  produced. 

It  is  too  early  to  speak  of  any  practical  results  from  the  use  of  these 
meters,  as  none  have  been  in  use  in  this  country  until  the  present  yeax, 
and  these  even  are  very  few  in  number;  but  that  there  is  a  field  for 
the  jirepayment  gas  meter  no  person  familiar  with  the  workingfs  of  the 
gas  business  can  doubt.  It  is  estimated  that  there  are  between  forty 
and  fifty  thousand  of  these  meters  in  use  in  England,  and  while  this 
might  seem  to  indicate  a  fairly  general  use,  yet  it  is  true  that  in  many 
of  the  cities  they  have  not  even  tried  them,  their  use  in  any  quantity 
being  confined  to  a  few  of  the  larger  cities,  Liverpool  probably  being 
the  most  conspicuous  example,  where  it  is  said  there  are  betw*een  ten 
and  twelve  thousand.  The  advantage  claimed  by  the  gas  companies 
there  is  that  each  of  these  meters  is  an  additioual  customer,  as  they 
do  not  try  to  put  them  in  use  with  their  old  consumers.  So  far  as  I 
know,  in  all  cases  they  charge  a  slighdy  increased  price  for  the  gas, 
and  I  believe  the  coin  used  is  in  all  cases  a  penny. 

There  are  some  things  that  will  operate  against  the  rapid  introduc- 
tion of  these  meters  in  this  country;  one  is  the  large  price  it  is  neces- 
sary^ for  the  manufacturer  to  obtain  for  his  goods,  as  according  to  the 
best  information  1  can  secure,  the  prices  will  have  to  be  at  least  double 
those  now  charged  for  ordinary  meters,  namely,  510.50  for  a  3  light 
meter»  Owing  to  the  comjjlicated  machinery,  there  is  very  consider- 
able hability  to  get  out  of  order,  and  while  in  some  of  these  meteis 
the  arrangement  for  adjusting  to  changes  of  price  is  comparatively 
simple,  yet  the  frequent  changing  of  the  jirice  would  cause  trouble,  as 
each  meter  would  have  to  be  carefully  adjusted  to  suit. 

There  has  been^  in  this  country,  some  difficulty  experienced  on  ac* 
count  of  the  varying  sizes  of  the  coins,  as  you  will  all  notice  if  yott 
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study  the  subject;  the  nickel  and  the  25-cent  piece  vary  quite  con- 
siderably in  size,  depending  upon  the  different  issues.  There  is,  how- 
ever, one  great  bene  tit  to  be  derived  from  the  use  of  these  meters, 
which  1  think  will  be  appreciated,  and  that  is  with  consumers  of 
doubtful  ability  or  willingness  to  pay,  it  does  away  with  deposits, 

I  am  fully  aware  that  to  many  of  you  this  has  been  a  dry  subject;  I 
have,  however,  done  the  best  I  could  with  the  time  and  opportunities 
at  my  disposal.  As  before  stated,  it  is  my  wish  to  add  a  few  thoughts 
of  a  practical  nature. 

In  the  issue  of  April  23d  of  the  American  Gas  Light  Journal  was 
published  a  letter,  which  the  fournal  stated  bore  the  signature  of  Mr. 
Wra.  A.  Aldrich.  1  have  the  pleasure  of  an  actpiaintance  with  Mr. 
Ah  1  rich  and  am  somewhat  surprised  that  he  should  have  gone  into 
print  with  a  letter  of  that  character.  A  casual  reading  of  the  letter  by 
a  person  unfamiliar  with  the  meter  business  would  give  the  im(»ression 
that  the  man  had  said  something,  and  whatever  imjjressions  might  be 
gained  would  be  of  the  wrong  kind.  He  states  that  in  his  experience, 
that  out  of  every  100  old  meters  tested  under  proper  conditions  66  per 
cent,  were  found  fast,  1  have  knosvn  of  several  instances  where  100 
tnelers  in  use  from  one  to  three  years  have  been  tested  without  even 
one  meter  being  found  fast ;  this  is  unusual,  but  still  does  occur,  and 
there  are  so  many  conditions  entering  into  the  test  of  meters  as  they 
are  tested  when  removed  from  use,  that  no  person  can  say  what  the 
average  might  be. 

Again,  Mr.  Aldrich  asks  the  question  whether  air  or  gas  was  used  in 
the  test,  and  then  states  that  .033,  the  difference  in  specific  gravity 
between  air  and  gas,  should  be  added.  Does  he  mean  that  this  is 
the  difference  between  the  gravity  of  coal  gas  and  air,  or  the  gravity 
of  oil  gas  and  air?  I  simply  call  your  attention  to  the  piece  for  the 
purpose  of  showing  that  the  man  did  not  really  appreciate  what  he  was 
writing  about. 

In  testing  old  meters,  the  use  of  gas  instead  of  air,  if  it  made  any 
difference,  would  show  in  favor  of  the  gas  company,  for  the  reason 
that  if  there  was  any  leak  on  the  inside  of  the  meter  the  gas^  being  of 
less  gravity  than  the  air,  would  therefore  pass  more  rapidly  through 
the  leak,  thus  making  the  meter  show  slow.  I  contend,  however, 
that  under  ordinary  circumstances,  the  meter  being  tight  on  the  in- 
side, that  a  test  at  the  same  speed  (not  with  the  same  outlet  of  course) 
would  give  very  closely  to  the  same  result  with  either  air  or  gas.  I 
naturally  speak  from  the  meter  manufacturers*  standpoint,  and  after 
36  years  of  continuous  work  in  the  meter  business  1  find  there  are  still 
many  things  to  learn* 

I  cannot  close  this  paper  without  expressing  the  opinion  that  be- 
tween the  meter  manufacturer  of  experience  and  proved  honesty  and 
the  manager  of  the  gas  company  there  ought  to  be  the  most  friendly 
relations.     There  have  been  many  improvements  made  in  the  details 
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of  meter  mantifacturing  in  the  past  20  years,  and  very  careful  tbaogfat 
has  been  given  to  the  subject,  and  it  seems  to  me  it  would  be  wise  for 
parties  who  are  using  meters,  in  case  any  question  comes  up  regard* 
ing  them,  that  they  consult  some  one  of  experience,  and  that  whatever 
matter  comes  into  print  on  this  subject  should  lie  the  result  of  careful 
thought  and  long  experience, 

I  ihunk  you  for  your  kind  attention,  and  trust  the  slight  effort  I 
have  made  may  prove  of  some  practical  benefit. 


DISCUSSION. 


The  PREsroENT — You  have  listened  to  a  very  interesting  paper, 
•Me  from  which  we  have  gained  a  great  deal  of  information.      It 
pass  into  our  records  as  a  valuable  contrilnilion  to  the  history  of  gas 
meters*     Does  anyone  wish  to  be  heard  on  the  subject? 

Mr.  Harbison — I  was  very  greatly  interested  while  listening  to  the 
reading  of  Mr.  McDonald's  paper,  but  could  not  help  feeling  some 
degree  of  disappointment  when  he  came  to  the  closing  paragraph,  be- 
cause we  all  know  Mr.  McDonald's  taste  in  ihe  fine  arts.      The  gas 
manufacturer  and  the  meter  manufacturer  should  be  in   perfect  har- 
mony and  have  confidence  in  each  other;  but  in  my  opinion   it  is  of 
quite  as  mticb  importance  that  the  gas  consumer  and  the  gas   meter 
should  perfectly  understand  each  other  and  have  entire  confidence  ia 
each  other — p>articularly  the  consumer  in  the  meter.     If  one  of  ns 
wants  to  ])uy  a  carriage  he  pays  a  good  deal  of  attention   to  the  way 
in  which  it  is  finished*     The  same  is  true  with  respect  to  a  piece  of 
furniture  or  a  suit  of  clothes.     Those  who  wear  tiill  hats  like  to  sec  an 
elegant  shine  on  the  hat.     Why  should  not  the  gas  meter  look  as  well 
as  any  piece  of  furniture  in  a  man's  house?     It  is  very  easy  to  have  it 
so;  and  Mr*  McDonald  knows  it  well.     He,  as  well  as  other  meter 
manufa4:turers,  has  been  practicing  for  years  in  the  finish  of  the  meter, 
in  improving  the  outside  ap[)earance.     Years  ago  you  would   not  sec 
in  a  gas  meter  fiu  tory  any  meter  that  was  not  like  the  *•  imp  **  of  the 
coal  hole — black.     If  it  has  no  sins  to  mourn  for  why  should  it  be  in 
perpetual  mourning?     It  can  be  made  and  is  being  made  and  finished 
by  various  manufacturers  in  such  a  way  that  it  is  an  attraction.     We 
have  not  bought  a  meter  for  certainly  15  years,  and  I  think  20  years, 
that  has  not  been  finished  as  a  piece  of  household  furniture,  painted  a 
light  chocolate  color^  and  nicely  stencilled  on  the  outside  and  face. 
When  our  men  go  through  the  street  on  the  wagon  with  yieters  in  it. 
or  with  a  meter  under  their  arms,  the  people  look  on  and  admire  it. 
They  believe  that  with  a  such  a  meter  there  can  be  no  trouble  about 
its  measurement;  that  it  will  do  its  duty  correctly — and   it  does*     It 
will  not  ruin  any  gas  company  to  have  the  meters  decorated   in  this 
way.     It  will  not  cost  you  over  two  cents  a  year  on  the  life  of  the 
meter  to  have  this  finish  put  on*     Mr.  Goodwin,  the  American  Meter 
Company,  Mr.  McDonald,  or  any  other  first-class  manufacturer,  will 
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he  very  glad  to  fill  your  orders  at  a  cost  of  not  over  25  cents  each  for 
decorating  meterH,  in  addition  to  what  you  are  now  paying;  and  you 
will  get  more  than  your  money  back  the  first  year  in  the  increased 
confideDce  which  such  meters  command,  I  know  this  from  expe- 
rience. Some  years  ago  Trinity  College  erected  new  buildings  in  the 
city  of  Hartford,  and  as  the  meters  were  arranged  to  sit  in  the  hall- 
ways, they  wanted  them  to  look  well.  I  ordered  meters  enough  to 
supply  the  buildings,  so  that  every  section  might  have  a  meter^  and 
had  them  decorated.  We  could  not  get  a  black  meter  put  into  any- 
body's house  or  basement  after  these  had  been  seen,  and  we  have 
not  made  the  erfort.  When  any  of  our  meters,  that  were  formerly 
black,  need  repairing,  they  are  decorated  when  they  come  back  from 
the  factory.  This  has  proved  of  very  great  value  to  us.  Years  ago 
I  promised  Mr.  McDonald,  at  his  request,  that  I  would  say  nothing 
about  it,  and  you  will  bear  me  evidence,  brethren,  that  I  have  not. 
(Laughter.)  I  go  on  the  principle  that  there  are  no  secrets  in  the  gas 
business — particularly  between  gas  managers :  and  this  ought  not  to 
be  a  secret.  It  is  no  violation  of  confidence  or  breach  of  good  faith 
to  speak  of  it  as  1  have  done  here  and  elsew^here;  and  as  Mr.  Mc- 
Donald has  already  condoned  the  offense  I  feel  justified  in  alluding  to 
it  here.  I  think  that  is  the  only  omission  he  has  made  in  his  state- 
ment— that  it  does  not  call  attention  to  the  importance  of  decorating 
meters;  because  it  is  of  real  practical  value  in  the  degree  of  confi- 
dence which  it  gives  the  consumer  in  his  possession  of  a  first-class 
article.  It  w^ill  not  make  so  much  difference  about  the  iolernal  ar- 
rangements of  a  meter ;  we  know  that  they  are  all  right,  and  of  course 
we  believe  what  the  meter  says,  and  w^e  expect  to  be  believed  when 
we  make  statements ;  but  I  am  sure  that  decorated  meters  will  prove 
an  advantage  to  every  company  that  introduces  them. 

Mr.  McDonald — I  want  to  say  a  word  before  this  subject  is  passed. 
I  have,  as  you  know,  given  quite  a  number  of  dates  in  this  paper, 
and  I  realize  that  some  of  them  may  be  wrong*  Therefore  if  those 
who  are  interested  in  having  the  dates  exactly  correct  will  let  me 
know  of  any  errors  before  the  paper  finally  goes  into  the  archives,  I 
will  see  that  the  corrections  are  made. 

Mr*  S*:imkrville — I  am  sorry  there  is  not  a  little  more  debate  upon 
this  interesting  paper.  Mr.  McDonald  mentions  a  new  suhject  that 
has  come  before  the  Association.  1  refer  to  the  prepayment  meter. 
1  was  in  hopes  we  would  have  some  debate  upon  this,  to  tis,  a  new 
idea.  I  would  like  to  hear  what  the  members  have  to  say  about  this 
thing,  whether  they  consider  that  prepayment  meters  would  be  good 
things  for  their  districts,  if  they  are  intending  to  put  them  in,  and 
what  the  prospects  are.  1  have  an  idea  that  in  some  places  pret>ay- 
ment  meters  would  be  an  excellent  thing.  It  seems  a  good  thing  to 
me  that  a  man  can  purchase  his  gas  as  he  purchases  his  oil :  so  that 
if  he  wants  25  cents  worth  of  gas  he  puts  25  cents  in  the  slot,  and 
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gets  his  gas.  Surely  this  is  a  new  idea,  and  I  was  in  hopes  we  wouJd 
hear  something  about  it.  I  hope  Mr.  ChoUar  will  tell  us  about  this 
Yankee  invention  that  Mr.  Mdlonald  hinted  at.  We  were  talking 
over  the  thing — I  had  an  idea  and  he  had  an  idea^ — and  I  would  UJce 
Mr.  ChoUar  to  describe  this  invention  of  his»  He  says  that  it  is  un- 
patented;  but  he  is  a  philanthropist,  as  we  all  know^  and  I  trust  he 
will  let  us  hear  aboiit  it. 

Mr,  Chollar — I  spoke  with  Mr,  Somerville  and  two  or  three 
other  gentlemen  yesterday  about  a  little  contrivance  that  we  are  at- 
taching to  one  or  two  gas  meters  for  the  purpose  of  finding  out  somc^ 
thing  about  unexplained  gas  bills.  It  is  a  little  electrical  attachment 
to  the  meter,  connected  with  a  recording  apparatus — a  clockwork  ar- 
rangement, whereby  every  5  feet  of  gas  that  is  registered  on  the  me- 
ter pricks  a  little  hole  in  a  paper — the  paper  being  moved  by  clock- 
work so  as  to  leave  a  record  not  only  of  the  amount  of  gas  consumed, 
but  also  of  just  when  it  was  consumed.  It  is  intended  10  eKplain  not 
only  leakages,  but  to  betray  a  lot  of  little  secrets  that  the  gas  con- 
sumer does  not  know  anything  about*  We  have  just  completed  a 
couple  of  the  devices,  but  have  not  yet  put  them  in  practical  opera- 
tion. It  has  occurred  to  me  that  the  same  or  a  similar  arrangement 
might  be  applied  to  the  slot  meter  by  means  of  an  electrical  attach- 
ment, so  that  dropping  a  nickel  in  a  slot  upstairs  would  start  the  me- 
ter in  the  cellar. 

On  motion  of  Mr-  Odiornc  a  vote  of  thanks  was  tendered  to  Mr. 
McT^onald  for  his  interesting  and  valuable  contribution  to  the  history 
of  gas  meters. 

The  President — -The  next  paper  is  that  by  Mr.  Irvin  Butter- 
worth,  on 

STREET  MAIN  PRESSURE. 
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The  conditions  constituting  a  proper  distribution  of  gas  in  respect 
to  street  main  pressure  have  long  been  well  recognized  and  under- 
stood. They  demand,  simply  and  briefly,  the  maintenance,  withm 
reasonable  limits  of  fluctuation,  of  a  constant  and  moderate  pr^surc, 
night  and  dayt  in  the  house  pipes  of  every  consumer. 

The  means  by  which  these  conditions  may  be  fulfilled  are  also  wcW 
known.  They  consist  of  proper  locations  of  works  with  reference  to 
territory  supplied,  large  street  mains,  special  '*feed"  mains  to  low 
and  remote  districts,  district  holders,  station  and  district  governorsj 
pressure  regulators  at  consumers'  meters,  governor  burners,  etc. 
There  are  no  insurmountable  mechanical  or  physical  difficulties  in  the 
way  of  securing  a  proper  distribution  of  gas  under  practically  any 
conditions  of  location  or  topography. 

But,  notwithstanding  the  end  sought  to  be  attained,  and  the  means 
thereto^  are  so  well  understood,  it  is^  I  fear,  nevertheless »  unfortun- 
ately the  fact  that  the  distribution  of  gas  in  most  cities  is  accomplished 
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in  a  more  or  less  crude  and  imperfect  manner.  Of  course,  absolute 
nicety  and  perferlion  of  pressure  conditions  are  unnecessary,  even  if 
they  were  possible,  which  they  are  not:  but,  as  above  stated,  a  mod- 
erate and  practically  uniform  pressure,  throughout  all  hours  of  the 
day  and  ni^ht,  and  in  the  entire  city  or  district  supplied,  is  not  only 
desirable,  but  possible*  Just  whether  any  particular  company  is  war- 
ranted, from  economic  considerations,  in  incurring  the  expense  neces- 
sary to  secure  this  result,  or  how  much  money  ihey  should  expend  in 
approximating  it,  is  a  matter  depending,  like  so  many  others  in  our 
industry,  upon  local  conditions.  Plach  gas  company  should  study  its 
own  distribution  conditions  thoroughly,  take  a  broad  view  of  the  sub- 
ject, and  do  whatever  is  for  its  own  best  interests  ''  in  the  long  run/* 
remembering  that  they  are  not  in  business  for  one  year  or  ten  years, 
and  that  when  their  output  shall  have  outgrown  their  distribution  sys- 
tem they  cannot  remove  to  another  city.  But  it  seems  to  me  that  the 
importance  of  the  subject  of  street  main  pressure  is  not  as  well  recog- 
nized as  it  should  be.  It  appears  to  have  been  laid  on  the  shelf.  As 
far  as  I  can  find,  no  special  treatment  has  been  accorded  it  in  the  gas 
journals  or  gas  association  meetings  for  a  great  many  years.  It  has 
occasionally  been  mentioned  incidentally  in  connection  with  the  sub- 
ject of  unaccounted-for  gas,  but  it  seeras  to  have  been  assumed  that 
nothing  further  can  be  added,  or  needs  to  be  added,  to  the  present 
stock  of  knowledge  concerning  it.  The  result  of  this,  in  my  opinion^ 
is  that  its  importance  is  apt  to  be  forgotten  and  the  whole  subject 
neglected,  both  in  theory  and  in  i>ractice.  It  is  to  call  attention  to 
this  danger  and  emfihasize  the  important:e  of  the  subject,  rather  than 
to  add  anything  new  or  valuable  to  what  is  already  known  thereon, 
that  this  paper  has  been  written. 

It  must  be  remembered  that  conditions  respecting  street  main  pres- 
sure have  undergone  some  changes  in  recent  years:  (i)  The  in- 
creasing use  of  gas  for  fuel  necessitates  a  higher  pressure,  especially 
in  the  daytime,  than  formerly;  (2)  the  necessity  for  effecting  all 
possible  economies  in  order  to  meet  increasing  competition  and  the 
demand  for  a  lower  selling  price,  has  greatly  increased  during  the 
past  decade;  and  (3)  crudities  and  imperfections  in  distribution  that 
were  tolerated  by  consumers  with  equanimity  in  the  early  days  of  gas 
lighting  and  even  comparatively  recently,  now  irritate  and  fail  to  sat- 
isfy them,  as  they  become  more  and  more  accustomed  to  the  luxu- 
ries, comforts  and  mechanical  refinements  and  perfections  of  modem 
civilization.  Therefore,  it  seems  to  me  that  we  might  profitably  give 
a  few  moments'  special  attention  to  this  subject,  as  old  as  the  gas 
business  itself,  in  the  light  of  these  new  developments. 

Bad  conditions  as  to  street  main  pressure  injure  a  gas  company  in 
two  ways:  First,  directly,  without  the  knowledge  of  the  consumers, 
by  increasing  the  company's  actual  leakage;  and,  second,  indirectly, 
by  causing   the   consumers   inconvenience   and    dissatisfaction,   and 
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thereby  diminishing  the  use  of  gas.    In  ray  judgment  the  latter  sotiict 
of  injury  is  much  more  important  than  the  former. 

The  fact  that  high  street  main  pressure  increases   leakage  needs 
neither  mentioning  nor  demonstration ;  it  is  well   known  and  self-evi- 
dent     Bnt  it  is  the  actual  and  not  the  percentage  of   leakage  that  a 
increased  by  high  street  main  pressure*     Experiment  and  calculation 
have  shown  that  the  escape  of  gas  through  an  orifice,  and  therefore 
the  amount  of  actual  leakage,  is  in  proportion  to  the  square  root  of 
the  pressure.     Suppose  now  a  gas  company  that  sells  200^000,000 
feet  per  year  at  ^i  25  per  thousand,  and  whose  actual   leakage  is 
20,000,000   feet  per    year,   at  an  average  street   main    pressure  of 
fifteen-tenths,  should,  in  order  to  supply  gas  stoves  satisfactorily^  00 
account  of    small  street  mains,  increase    their  average    pressure  to 
twenty-tenths*     Their  actual  leakage  would  increase  in   the  ratio  of 
3,87:4.47  (the  square  roots  of  15  and  20  respectively)^  and  the  in* 
crease  would  amount  to  3,101,000  feet  annually.      If  their  gas  coits 
60  cents  in  the  holder,  this  increased  leakage  would   mean  a  loss  of 
$1,860  per  year,  or  6  per  cent,  interest  on  $31^000.     In  other  words, 
if  their  consumption  would   not  also  be   increased   by  the  increased 
pressure  they  could  belter  aftord  to  invest  $31,000  in   larger  mains 
than  to  increase  their  pressure  this  half  inch.     As  their  consumption 
would  be  increased,  however,  let  us  see  how  much  the  increase  must 
be  in  order  to  wipe  out  this  loss.     Assuming  that  the  cost  of  distrib- 
uting this  extra  gas  sold   is  one-half  its  cost  in  the  holder,  the  totaJ 
cost  per  1,000  feet  sold  would  be  90  cents,  leaving  35  cents  net  profit 
per  1,000  feet.     Dividing  the  annual  increased  loss  through  leakage 
|i,86o,  by  this  profit  per  i»ooo,  gives  5,316,000  feet  as  the  increased 
sales  necessary  to  be  obtained  annually  in  order  that  the  company 
might  barely  corae  out  even  in  their  experiment.     As  a  matter  of  fact, 
however,  if  the  consumers  would  all  leave  their  burner  keys  open  as 
wide  as  they  were  before  the  pressure  was  increased,  and   make  no 
change  in  their  burners,  I  think  1  am  correct  in  saying  that  the  con- 
sumption, or  sales ^  would  increase  in  exactly  the  same  ratio  as  would 
the  leakage  .  for,  notwithstanding  the  e fleet  of  the  increased  pressure 
upon  the  leakage  is  exerted  throughout  all  hours  of  the  twenty-four^ 
whereas  the  consumption  of  gas  would  get  the  benefit  of   it  during 
only  the  four  hours,  say,  in  which  the  great  bulk  of  it  occurs,  yet,  if 
the  quantity  passing  the  burners  at  fifteen  tenths  pressure   during  i 
certain  number  of  iiours  each  day  should  aggregate  a  certain  ijuan- 
tity  for  the  year,  then  increasing  the  pressure  to  twenty*tenths  and 
leaving  all  other  conditions  unchanged  would  certainly  result  in  in* 
creasing  the  consumption  in  the  ratio  of  the  square  roots  of  the*ie  two 
pressures,  just  as  the  leakage  increased.     In  the  supposed  case  salej 
would  increase  31,007,750  feet  per  year,  or  10  feet  for  every  i  foot 
increased   leakage ;   and   for  every  60  cents  that  the  company  would 
lose  through  increased  leakage  it  would  make  I3.50  (10x35  cents) 
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through  increased  sales.     This  is  under  the  supposition,  as  above 
itated,  that  consumers  would  not  change  their  burners  or  the  ad- 

'justuient  of  their  burner  keys ;  but,  as  a  matter  of  fact,  it  is  hardly 
possible  that  a  gas  company  who  are  giving  a  majority'  of  their  con* 
sumers  adequate  service  at  an  average  street  main  pressure  of  fifteen- 
tenths  could  increase  it  to  twenty-tenths  without  obliging  a  very  large 
proportion  of  them  to  reduce  the  openings  of  supply  to  their  burners^ 
so  that,  in  those  cases,  no  more  gas  would  pass  than  formerly.  It  is 
safe,  I  think,  to  estimate  that  the  sales  would  not  increase  more  than 
5  feet  where  the  leakage  would  increase  i  foot,  which  would  mean  a 
jain  of  ^1-75  for  the   loss  of  each  60  cents.     But  I  assumed  above 

"^that  the  expense  of  distributing  this  increased  sales  would  be  the 
same  per  1,000  feet  as  that  of  the  previous  sales,  which,  however, 
would  not  be  the  case.  There  would  be  no  additional  meters,  meter 
readings,  nor  book  accounts,  and,  in  fact,  no  items  of  increased  dis- 
tribution cost  whatever.  Therefore  the  cost  of  this  extra  gas  sold 
should  be  figured  the  same  as  that  in  the  holder,  and  hence  the  profit 

-would  be  65  cents  per  1,000  feet  instead  of  35  cents;  or  for  every  60 

'cents  lost  through  leakage  the  company  would  gain  $3.25  through  in- 
creased sales,  or  a  net  gain  of  I2.65  for  every  1,000  feet  lost  through 
the  increased  pressure-  There  would  be  3,101,000  feet  so  lost,  and 
multiplying  this  by  1^2.65  gives  ^8,217  as  the  net  increase  in  the  reve- 
nues of  the  company  for  the  year,  due  to  increasing  their  average 
street  main  pressure  from  fifteen-tenths  to  twenty-tenths,  provided  I 
have  made  no  error  of  calculation  or  assumption,  and  overlooked  no 
factor  entering  into  the  problem. 

This  is,  of  course,  an  extreme  case,  but  it  will  serve  as  an  illustra- 
tion of  how  each  gas  manager  may,  for  his  own  information  and 
guidance,  figure  the  problem  for  himself,  based  on  his  own  condi- 
tions. He  will  be  convinced,  I  think,  that  the  immediate  and  direct 
effect  of  increase  of  pressure,  up  to  a  point  where  consumers  would 
check  the  flow  of  gas  through  their  burners,  would  be  to  augment  the 
revenues  of  his  company.  Beyond  this  point,  of  course,  it  would  de- 
crevise  thero,  since  leakage  would  continue  to  increase  while  sales 
would  remain  stationary. 

I  do  not  want  to  be  misunderstood  as  believing  that  a  gas  company 
should  carry  the  maximum  pressure  consistent  with  a  satisfactory  de- 

Llivery  of  gas  at  the  consumers'  burners;  on  the  contrary,  gas  should 
^c  distributed  at  the  lowest  possible  pressure  compatible  with  good 
Ivcry,  I  have  always  assumed  that  gas  companies  carrying  the 
hest  street  main  pressures  would  have  the  largest  percentage  of 
unaccounted-far  gas,  and,  conversely,  that  a  sure  way  to  help  keep 
down  your  percentage  of  unaccounted-for  gas  was  to  carry  low  press- 
ures. This  would  be  true  if  very  high  pressures  were  carried ;  but 
from  reports  which  1  have  received  from  120  gas  companies  (to  whom 
1  now  desire  publicly  to  express  my  thanks)  I  am  forced  to  the  con- 
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elusion  that,  within  the  liraits  of  pressures  carried  in  modem  piacticet  I 
street  main  pressure  does  not  bear  any  relation  to  unaccounted-for  gas  ' 
in  terms  of  percentage  of  gas  made,  or  if  so  the  effect  of  the  pressure 
is  neutralized  and  overcome  by  other  influences.      From  reports  sent  I 
me  I  have  compiled  the  two  tables  given  herewith. 

It  will  be  seen  that  the  street  main  pressures  (at  the  works)  of  the 
20  companies  having  the  lowest  percentage  of  leakage  average  a  Uttic 
higher  than  those  of  the  20  companies  having  the  highest  percentage 
of  leakage.  As  the  pressures  average  about  the  same  for  both^  how- 
ever, it  is  evident  that  there  is  no  apparent  relation  between  percent- 
age of  unaccounted-for  gas  and  street  main  pressure,  and  that  the 
difference  in  these  percentages  must  be  accounted  for  by  other  cit' 
curastances. 
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Twenty  Gas  Companies  Having  the  Highest  Percentage  of 
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It  will  be  noticed  that  the  cities  and  output  average  tnuch  tk 
largest  in  the  case  of  the  20  companies  having  the  lowest  percentage 
of  leakage*  This  doubtless  accounts  for  a  great  deal  of  the  diftti- 
ence.  It  is  manifest  that  street  main  pressure  bears  a  direct  relatiao 
to  the  actual  leakage  per  mile  of  main ;  but  since  in  ascertaining  the 
above  leakages  per  mile  of  main  no  account  was  taken  of  the  siie  d 
the  mains  in  any  instance,  this  gives  the  largest  companies  much  \ht 
advantage  in  the  above  comparison.  If  the  mains  had  been  reduced 
to  a  certain  fixed  size,  say  3  inches,  before  making  the  calculation, 
the  leakage  per  mile  of  main  of  the  large  companies  would  not  he  rtU- 
tivcly  so  small.  Again,  it  must  be  remembered  that  in  large  and  com- 
pact cities,  with  consumers  close  together,  the  percentage  of  leakigt 
should  not  be  so  high  as  in  the  smaller  cities,  with  scattered  con- 
sumers and  a  low  ratio  of  output  to  main  mileage. 

I  admit  the  possibiHty,  however,  that  it  may  not  necessarily  foUow 
that  because  the  average  pressure  at  the  works  is  about  the  same  m 
both  the  large  and  the  small  cities,  the  street  main  pressure  througb- 
out  the  cities  themselves  is  therefore  the  same  in  both  sets  of  cities. 
In  fact,  it  is  probable  that  the  average  street  main  pressure  througb- 
out  the  smaller  cities  is  higher  than  in  the  larger  cities ;  but  I  doubt 
whether  there  is  a  material  difference, 

1  have  also  notetl  the  different  processes  of  manufacture,  and  as- 
certained that  of  the  20  companies  having  the  highest  percentage  oi 
leakage,  13  of  them  make  coal  gas  exclusively  and  only  i  water  p^ 
exclusively;  whereas,  in  the  case  of  the  20  companies  having  the 
lowest  [lercentage  of  leakage,  only  7  make  coal  gas  exclusively,  whik 
5  manufacture  all  water  gas.  This  may  or  may  not  indicate  thaf 
there  is  less  condensation  of  water  gas  than  of  coal  gas.  The  greatrr 
gravity  of  the  former  would  hardly  reduce  its  percentage  of  arrujj 
leakage. 

Of  the  40  companies.  16  mentioned  the  material  used  by  them  tor 
making  joints.  Eight  of  these  16  comi»anies  were  *' low  leakage" 
and  8  '*high  leakage/*  Of  the  former,  4  use  lead  joints  and  4  ^^e* 
ment  joints  exclusively;  of  the  latter,  6  employ  lead  joints  and  : 
cement  joints  exclusively.  This  may  possibly  mean  a  slight  advan- 
tage in  favor  of  cement  joints. 

It  is  apparent,  however,  that  the  percentage  of  unaccounted-for  ga* 
is  the  net  or  aggregate  result  of  very  many  influences  and  circun)- 
stances,  and  that  street  main  pressure  is  not  dominant  among  them 
There  are  so  many  conditions  and  factors  entering  into  the  question 
that  it  furnishes  a  most  interesting  and  complex  study  in  the  relation 
between  cause  and  effect.  It  is  hard  to  say  ''  Lo  here  *'  or  *'U 
there  '*  in  assigning  causes  for  leakage.  For  instance*  in  rejK>rts  from 
14  companies  having  a  Uw  leakage  the  following  causes  iherdoi 
were  assigned  the  number  of  times  indicated: 


359 

Frequent  barring  over  mains  for  leaks 8 

Deeply  laid  mains 7 

Good  soil 5 

Low  street  main  pressure 4 

Well  laid  mains 4 

Correct  station  meter 3 

Frequent  testing  of  consumers'  meters 4 

Thorough  condensation 3 

I^rge  mains 3 

Level  territory 3 

New  mains 2 

Good  street  main  governor 2 

Mains  and  services  steam-tested  before  laid i 

Services  ' '  pitched  " i 

Governor  burners  on  street  lamps i 

Careful  attention  to  time  of  lighting  and  extinguish- 
ing street  lamps 2 

Well  fixed  water  gas i 

Sold  at  higher  temperature  than  at  station  meter . .  i 

New  meters i 

Output  large  per  capita i 

Small  mains  (6  inches  and  under)  wrought  iron. . .  i 

Sewer  work  watched i 

Mains  laid  in  soil  full  of  water i 

New  services i 

New  sewers i 

Mains  on  each  side  of  street i 

Total  number  of  causes  mentioned,  26 

In  reports  from  14  companies  having  high  leakage  the  following 
causes  therefor  were  assigned  the  number  of  times  indicated : 

Scattered  consumers 6 

High  pressure  on  account  of  gas  stoves,  etc 5 

Small  mains 5 

Bad  mains 4 

Hilly  territory 3 

Bad  service  pipes 3 

Bad  soil 2 

Sewer  building 2 

Shallow  mains 2 

High  pressure  to  fill  district  holders 2 

Concrete  pavements,  preventing  detection  of  leaks. 

Electrolysis 

No  district  governors 

"  Dead-head  "  consumers 

The  laying  of  street  pavements 

Total  number  of  causes  mentioned,  15 
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Probably  bo  gas  company  is  guilty  of  the  short-sightedoess  of  main- 
taining pressures  lower  than  their  consumers  want  or  need,  but  in 
every  city  there  are  some  low  or  remote  points  that  are  liable  to  be 
inadequately  supplied*  If  so,  the  pressure  at  these  points  should  be 
immediately  reinforced.  No  concern  can  hope  to  retain  their  busi- 
ness who  are  onable  to  fill  their  orders.  Consumers  w^ant  more  light 
now-a-days  than  formerly,  and  if  the  gas  pressure  is  insufficient  they 
are  driven  to  other  means  of  lighting. 

But  the  tendency  and  temptation  are  toward  the  other  extreme  of 
high  pressure.  This  causes  excessive  gas  bills,  dissatisfied  con- 
sumers, '•^blowing"  gas  burners,  and  in  general  an  object  lesson  in 
gas  lighting  that  greatly  discredits  its  efficiency  and  economy. 

Varying  and  irregular  pressures  are  not  only  the  worst,  but  unfor- 
tunately the  commonest  of  distribution  evils.  Flames  that  flicker  and 
are  too  small  during  the  early  hours  of  the  evening  and  that  *^  blow  '' 
at  10  o'clock  do  the  gas  company  and  its  business  incalculable  dam- 
age. I  have  heard  of  gas  jets  in  a  sitting  room  that  had  to  be 
adjusted  and  readjusted  at  least  four  times  during  a  single  evening  to 
take  up  variations  in  pressure.  Under  an  increase  of  pressure  from 
one  to  two  inches,  the  flame  from  an  ordinary  lava  tip  increases 
nearly  50  per  cent,  in  size,  and  on  many  a  social  occasion  has  the 
sudden  cracking  of  a  gas  globe,  due  to  increasing  pressure  as  the 
evening  advances,  startled  the  guests,  while  the  hostess,  annoyed  and 
mortified,  apologizes,  and  the  host,  condemning  the  gas  and  the  gas 
company  in  terms  more  or  less  emphatic,  rises  and  turns  the  gas 
key,  all  eyes  watching  him  meanwhile,  the  conversation  during  the 
interruption  doubtless  turning  upon  the  superiority  of  electric  light, 
or  the  latest  gas  meter  story  is  related.  The  guests  may  possibly 
never  think  of  the  occurrence  again;  but  it  has  left  an  indelible  im- 
pression upon  their  minds  nevertheless,  and  if  I  did  not  have  com- 
plete confidence  in  the  enduring  vitality  of  gas  lighting  I  would  be 
tempted  to  say  that  the  episode  was  ''  another  nail  in  its  coffin.'* 

The  consumer  notices  and  suffers  the  inconvenience  and  annoyance 
of  insufficient,  excessive  or  irregular  pressure  long  before  he  com- 
plains to  the  company,  and  during  all  that  time  he  is  being  uncon- 
sciously educated  to  regard  gas  lighting  as  a  crude,  imperfect  and 
unscientific  method  of  illumination.  This  education  may  be  slow  and 
slight,  but  it  is  enough  to  decide  him  against  gas  when  a  new  light  is 
offered  him. 

Bad  pressure  conditions  are  to  be  avoided,  not  because  they  hurt 
the  company,  but  because  they  hurt  the  consumer.  It  should  be  the 
ambition  of  every  gas  manager  to  maintain  a  street  main  pressure  so 
regular,  moderate  and  correct  that  his  consumers  should  never  know* 
that  there  was  any  such  thing  as  pressure*  Like  the  healthy  laborer 
who  is  never  made  to  know  that  he  has  a  stomach,  so  should  gas  con- 
sumers never  have  their  attention  called  to  the  existence  of  pressure. 
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The  accompanying  chart  is  a  comparison  of  good  and  bad  picisurt 
conditions*  It  is  made  up  from  actual  pressure  sheets  obtained  horn 
two  comparatively  large  gas  companies,  operating  under  fnacSkallf 
the  same  conditions  as  to  location  of  works  with  reference  to  lenitofy 
supplied,  business  character  of  population,  topographical  coEuUfknis. 
etc.     (Sec  pages  363  and  364.) 

The  dotted  lines  A  B  represent  pressure  in  crity  No.  i ,  and  the  solid 
lines  C  D  in  city  No*  2.  The  heavy  lines  shorn  pre^ar^  at  the  o<it- 
lets  of  the  station  governors ;  the  light  lines  represent  pressure  taken 
simultaneously  in  each  case  mth  those  indicated  by  the  heavy  lines  at 
points  remote  from  the  works  and  where  the  pressure  was  weakest  at 
the  time  of  maximum  consumption.  It  will  be  seen  that  in  crity  No.  i 
a  pressure  of  thirty-eight  tenths  at  the  works  was  necessary  to  prevent 
the  pressure  from  dropping  below  eight-tenths  at  a  point  remote  there- 
from, making  a  range  of  thirty-tenths ;  while  in  city  No.  2  only  twenty- 
tenths  pressure  at  the  works  was  necessary  to  hold  the  lowest  pressure 
at  a  remote  point,  at  the  time  of  maximum  consumption,  up  to  thirteen- 
tenths,  a  range  of  only  seven-tenths.  It  should  further  be  said  that 
the  pressures  shown  for  city  No.  i  were  taken  in  April,  while  those  of 
city  No,  2  wxrc  taken  in  February,  when,  on  account  of  larger  con- 
sumption, the  difference  between  maximum  and  minimum  pressures 
would  naturally  be  greater  than  in  April.  City  No.  2  is  therefore  at 
some  disadvantage  in  this  comparison.  The  pressure  conditions  in 
city  No.  2  are,  how^ever,  almost  ideal.  A  consumer,  in  whatever 
part  of  the  city  he  might  be,  would  notice  no  fluctuation  whatever  in 
his  lights^  which  would  burn  at  their  maximum  efficiency  at  all  times. 
On  the  other  hand,  in  City  No.  i  the  pressure  conditions  are  bad,  A 
consumer  near  the  w^orks  would  have  ''blowing'*  burners  at  the  same 
moment  when  the  suburban  resident  would  himself  be  '^  blowing'* 
the  company  up  for  not  putting  on  more  pressure !  The  only  differ- 
ence in  the  conditions  having  a  bearing  on  this  comparison  is  that  the 
gas  mains  in  city  No.  1  are  small,  while  those  in  city  No,  2  are  large. 
I  might  say.  incidentally,  that  in  city  No,  1  the  unaccounted-for  gas 
is  II  per  cent,  of  the  make,  while  in  city  No.  2  it  is  only  5  per  cent., 
showing,  I  think,  that  the  mains  in  city  No.  1  are  not  only  too  small 
but  not  very  tight. 

As  conditions  affecting  street  main  pressure  are  not  alike  in  scarcely 
any  two  cities,  no  general  or  hard-and-fast  rule  can  be  laid  down  as 
to  how  proper  pressures  may  be  maintained.  Each  company  must 
study  its  own  conditions  and  necessities  in  this  matter  and  apply  the 
remedies  necessary  in  its  own  case*  Pressures  should  be  carefully 
taken,  by  means  of  recording  gauges  throughout  the  distribution  sys- 
tem, under  the  same  volume  of  consumption*  and  a  chart  constructed 
showing  lines  of  equal  pressure  throughout  the  city  at  the  time  of 
evening  when  the  rate  of  consumption  is  greatest.  This  will  disclose, 
in  a  very  graphic  manner,  the  weak  points  needing  attention.  Such 
a  chart  is  illustrated  in  this  paper. 
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This  chart  would  indicate  that  the  city  has  small  and  insufficient 
street  mains  and  is  built  upon  very  uneven  ground.  The  difficulties 
to  be  overcome  would  be  greater  than  usual.  If  the  street  mains  were 
exactly  proportioned  throughout  to  the  consumption  and  the  city  were 
on  level  ground,  an  automatic  street  main  pressure  governor  at  the 
works  would  solve  the  problem  to  an  absolute  nicety*  But  in  this 
case  it  is  evident  that  such  a  governor,  while  just  as  indispensable  as 
in  any,  could  hardly  maintain  proper  pressure  conditions.  It  would 
be  necessary  to  enlarge  the  mains^  run  special  '^  feeders  ''  to  the  low 
and  remote  districts,  so  that  lower  pressures  could  be  carried  at  the 
works,  and  cross  coDnect  them  into  the  lateral  mains  when  the  low  or 
remote  territory  is  reached;  district  governors  might  be  placed  to  ad- 
vantage on  mains  supplying  the  high  points,  and  in  extreme  cases 
pressure  regulators  at  the  consumers'  meters  or  governor  burners 
could  be  used.  The  use  of  district  holders  as  a  means  of  etiualizing 
pressures  is  condemned  by  some  engineers. 

A  desideratum  in  the  distribution  of  gas  is  a  good  automatic  press- 
ure governor  that  can  be  placed  under  the  street  on  a  line  of  lateral 
distributing  main  leading  from  a  special  '^  feeder''  containing  gas  at 
high  pressure*  Another  desideratum  is  a  cheap  and  efficient  pressure 
regulator  to  place  at  consumers*  meters^  those  now  on  the  market  be- 
ing expensive  and  Hable  to  derangement.  And  still  another  is  a 
cheap  and  efficient  governor  burner,  that  will  not  clog  with  dirt  and 
require  attention.  But  with  such  means  and  apphances  as  are  now 
available  every  city  can  be  supplied  with  gas  under  proper  pressures 
throughout  and  during  all  hours  of  the  twenty-four.  Will  it  not  repay 
every  company  to  incur  the  expense  necessary  to  do  this? 

DISCUSSION. 

The  President — The  paper  just  read  was  most  interesting  indeed^ 
and  the  subject  is  now  before  you  for  discussion. 

Mr,  Thompson — Toward  the  end  of  his  paper  Mr.  Butterworth  re- 
marks: *^The  use  of  district  holders  as  a  means  of  equalizing  press- 
ures is  condemned  by  some  engineers.''  1  would  like  to  ask  the 
reason  for  the  condemnation. 

Mr,  Butterworth — I  am  under  the  impression  that  the  engineers 
who  condemned  the  use  of  district  holders  did  so  because,  as  the 
holders  were  connected  with  the  mains  of  the  distribution  system,  they 
were  obliged  to  maintain  a  high  pressure ;  and  one  man  objected  to 
having  the  holders  scattered,  claiming  that  the  holders  ought  all  to  be 
near  the  works  so  as  to  be  under  the  eye  of  the  engineer. 

Mr.  Russell — In  connection  with  this  question  it  has  been  sug- 
gested that  engineers  in  laying  gas  mains  attempt  to  connect 
their  pipes  up  to  existing  sizes,  and  continue  them  on  at  the 
same  size,  notwithstanding  they  have  an  increased  consumption  on 
that  line,  and  will  have  further  to  distribute,  whiJe  other  conditions 
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remain  practically  the  same.  The  excuse  has  been  brought  fonraid 
that  anything  of  that  sort  requires  a  great  deal  of  computaCion,  and 
that  the  conditions  are  not  favorable  to  their  getting  things  just  right. 
Mr.  Cox  has  gotten  up  an  apparatus  which  I  hav^  beeu  asked  to  show 
to  the  Association.  He  has  not  been  able  himself  to  attend  and  cx-^ 
plain  it.  It  is  a  very  handy  thing.  Of  course  some  correction*  wi 
have  to  be  made,  because  there  is  no  allowance  made  for  differenc 
in  elevations*  All  its  computations  are  very  readily  ascertained.  I 
have  the  instrument  here.  I  think  most  of  us  are  acquainted  with  it, 
as  it  was  described  in  the  last  issue  of  the  American  Gas  Ugki  Jcur^ 
nai.  While  I  do  not  make  any  point  on  the  thing  particularly,  I 
thought  some  of  you  would  probably  like  to  have  a  look  at  it  and  be 
able  to  get  over  some  of  your  troubles  in  that  way* 

The  President — If  Mr.  Russell  will  leave  this  instrument  on 
table  each  one  who  desires  to  look  at  it  will  have  an  opportumt>-  to 
examine  it  after  the  adjournment.  Has  any  gentleman  anything  fur- 
ther to  offer  on  this  subject?  If  not  we  will  pass  to  the  next  subject 
— after  thanking  Mr,  Butterworth  on  behalf  of  the  Association  for  his 
valuable  paper. 

The  President— The  next  business  will  be  reading  the  various  con- 
tributions to  the 


which  will  be  presented  to  the  Association  by  Mr,  George  Tread  way 
Thompson  1  who  edited  the  same. 

Mr.  Thompson  read  as  follows; 

Some  Retort  House  Devices. — \.  It  is  unnecessar>'  to  enumerate 
the  many  evils  attending  stopped  stand-pipes,  which  in  our  works  have 
been  reduced  almost  to  a  minimum  by  the  introduction  into  stand- 
pipes  of  a  small  amount  of  water  continually  dropping.  The  arrange- 
ment for  its  accomplishment  is  simple,  as  seen  by  the  accompanying 
sketch.  In  order  for  it  to  be  effective  the  pipes  must  be  clean  at  the 
commencement,  and  the  water  allowed  to  run  so  as  to  produce  a  very 
rapid  dropping, 

IL  It  adds  much  to  the  appearance  of  a  bench  of  retorts  if  the  lids 
are  free  from  tar  due  to  the  removal  of  the  Larry  matter  which  has  col- 
lected in  the  mouthpieces »     This  may  be  accomplished  by  laying  two 
iron  bars  across  the  top  of  mouthpieces,  upon  which  rests  a  portabWi 
pan  into  which  the  pitchy  matter  may  be  raked  before  coke  is  drawn. 

11 L   Wrinkle  No.  3  is  an  iron  coke  chute   wagon  into  which  the" 
coke  from  bottom  retort  may  be  drawn,  and  from  it  pushed  into  the 
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fiiraace.  It  is  made  to  extend,  when  in  position,  the  w^idth  of  the 
bench  and  out  from  bench  about  4  feet.  It  slants  toward  the  nose, 
which  fits  into  furnace  block,  making  it  a  very  easy  matter  to  intio- 
duce  hot  coke  direct  from  retorts  into  furnace.  The  bed  is  mounted 
upon  three  wheels,  and  by  proper  adjusting  may  be  raised  or  lowered 
so  as  to  meet  the  requirements  of  opening  in  furnace  block.  Aside 
from  its  usefulness  and  convenience  it  enables  the  floor  in  front  of 
bench  to  be  made  level  instead  ol  slanting.  The  bottom  retorts  need 
not  be  over  16  or  18  inches  above  floor  level,  which  will  put  top  re- 
torts no  higher  than  5  feet  6  inches.  This  wagon  can  be  made  by  any 
sheet  iron  worker* 

IV.  Wrinkle  No,  4  is  a  sheet  iron  tongue  made  to  fit  on  mouthpiece 
of  retort  previous  to  drawing  of  coke^  and  ser\'es  to  prevent  the  coke 
from  falling  on  the  lower  mouthpieces  and  scattering  on  the  floor. 
The  lower  retorts  being  so  low,  no  wagon  that  could  be  dumped  codd 
be  made  to  catch  all  the  coke.  The  tongue  delivers  coke  out  into 
wagon.  It  is  an  easy  matter  to  put  it  on  mouthpiece  after  lid  is 
opened. 

The  four  wrinkles  described  are  illustrated  in  Plate  I. 

J.  W,   DtTKBAR^ 

Stark    Valve  for  Bench    Chimneys, — ^V.  A  considerable    cooling 

effect  is  made  on  benches  during  the  time  their  furnaces  are  being 
filled  or  clinkered,  by  the  cold  air  rushing  through  the  heated  pas- 
sages and  (lues  and  out  the  chimneys.  To  prevent  this  the  '*  stack 
valve/'  shown  in  the  sketch  on  Plate  II.,  was  arranged.  The 
**  valve*'  is  simply  a  plate  of  ^-inch  sheet  iron,  for  although  a  fire- 
t>rick  tile  had  been  thought  of^  it  was  decided  to  use  the  lighter  cover 
as  being  equally  safe,  because  when  down  there  would  be  no  current 
past  it,  and  it  would  be  away  from  the  heat  when  not  in  use. 

Two  plates  are  used  for  each  bench ^  riveted  to  pieces  of  iron, 
which  are  attached  to  a  piece  of  ^inch  pipe  by  set  screws.  One 
plate  is  set  opposite  each  uptake  flue.  The  lever  and  weight  may  be 
fastened  at  any  point  on  the  bar,  so  that  it  is  easy  to  place  them  below 
a  roof  truss  and  use  that  for  holding  the  pulleys.  A  long  lever  may 
be  used  instead  of  the  pulleys  if  wanted. 

The  stack  valve  is  made  so  as  to  stay  open  of  itself,  but  can  be  kept 
closed  by  hooking  the  wire  cord  below  or  hanging  a  weight  on  the 
lower  end.  Arthur  Fixnegak, 

Admission  of  Air  far  Reviving  Iran  Oxide.-^-W*  This  wrinkle, 
illustrated  in  Plate  11 »,  is  in  use  no  doubt  among  many  of  you»  but 
not  by  all.  It  serves  to  illustrate  how  easy  and  simple  it  is  to  intro- 
duce the  required  amou*\it  of  air  into  gas  (about  i^^  per  cent.)  to  as- 
sist in  its  purification.  By  its  use  the  labor  in  changing  purifiers  is 
reduced  with  us  about  90  per  cent.  We  change  but  one  box  where 
10  were  necessary  before  the  introduction  of  air,  the  time  between 
changes  being  about  10  months  instead  of  about  5  weeks.     The  pur- 
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iiication  of  gas  in  the  former  case  is  near  20,000^000  cubic  feet:  is 
the  latter,  about  2,000,000*  Three  boxes,  12  x  12  feet,  are  in  use. 
and  in  each  box  there  are  200  bushels  of  iron  sponge.  When  cbaogcs 
have  been  made,  back  pressure  and  not  foul  oxide  has  been  tht 
cause ;  back  pressure  being  due  to  caking  of  oxide  in  bottom  of  boi, 
due  to  the  absence  of  moisture.  By  introducing  the  exhaust  steam 
from  exhauster  engine  into  inlet  of  first  purifier,  an  amount  of  back 
pressure  is  prevented,  A  dry  meter  to  register  the  amount  of  air  in- 
troduced into  gas  should  not  be  used,  as  the  diaphragms  soon  dry 
and  harden,  rendering  the  meter  useless;  therefore  a  wet  meter  is 
necessary.  An  ordinary  meter  cock  connection  is  attached  to  the 
pipe  which  enters  at  inlet  to  exhauster,  and  connected  to  outlet  of 
meter;  and  as  exhausters  are  usually  run  at  a  vacuum,  there  will  be 
no  difficulty  in  introducing  a  sufficient  amount  of  air,  which  when 
excessive  can  be  regulated  by  the  stop  cock  on  meter  connectioo. 
The  introduction  of  i4^  or  2  per  cent,  of  air  produces,  so  far  as  can 
be  ascertained,  no  diminution  in  the  candle  power  of  gas. 

J-  \V,  Dunbar- 

Usiftg  a  Dry  Meter ^  Admitting  Air  for  Revivification. — VII,  It 
has  usually  been  the  experience  of  those  who  have  practiced  admitting 
air  at  the  exhauster  inlet  to  ensure  a  partial  revival  of  their  oxide  ot 
iron  within  the  purifiers,  that  a  dry  meter  could  not  be  used  for  meas- 
uring the  percentage  admitted,  owing  to  the  rapid  drying  of  the  leather 
diaphragms.  This  was  also  our  opinion,  confirmed  by  several  successive 
instances  wherein  the  anatomist  of  the  meter  shop  had  rendered  the 
diagnosis  of  ''  cracked  leathers/*  An  old  5x3  foot  wet  meter  which 
had  served  in  proving  the  station  meters  was  then  pressed  into  ser- 
vice for  measuring  our  nitrogenated  oxygen,  and  our  difficulty  wis 
for  the  time  at  an  end.  Alter  some  months,  however,  the  drum  Of 
this  instrument  was  found  rusted  badly,  necessitating  renewal,  and  a 
dry  meter  was  reinstalled  until  a  new  drum  could  be  obtained. 

Profiting  by  our  former  experience  and  the  bills  for  200  lighl 
leathers,  we  tried  this  method  of  supplying  the  moisture  demanded 
by  the  air.  The  inlet  pipe  to  the  meter,  instead  of  reaching  to  the 
outer  air,  was  turned  down  to  within  about  an  inch  of  the  surface  of 
some  water  contained  in  a  galvanized  vessel  placed  beside  the  metcft 
about  4  X  tS  inches  and  12  inches  deep*  into  which  passed  a  j*iiicll 
steam  coil,  open  at  the  lower  end,  A  very  small  opening  on  the  valve 
controlling  this  coil  was  sufficient  to  cause  vapor  to  rise  from  the  sui^ 
face  of  the  water,  and  any  additional  condensation  was  led  off  by  an 
overflow*  A  cover  loosely  laid  over  the  galvanized  vessel,  but  open 
beneath  the  meter  inlet  pipe,  ensured  the  proper  direction  of  the 
vapor,  and  kept  dust  and  other  undesirable  particles  from  the  water. 

The  records  of  the  meter  manufacturer  will  show  our  purchase  of 
the  new  drum  referred  to,  in  November,  1893,  but  we  have  not  yet 
used  it.     The  Glover  meter  set  when  the  drum  failed,  in  October, 
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1 893?  is  still  in  use  untouched,  and  the  problem  of  using  a  dry  meter 
for  this  purpose  seems  effectively  solved. 

Geo.  Treadway  Thompson. 

Signaling  Excessive  Vacuum  at  the  Exhauster, — VIII.  Materials 
required : 

Two  cans  (old  fruit  cans  will  suffice),  one  open  at  top,  the  other 
closed. 

Two  i  X  6-inch  nipples,  threaded  on  both  ends. 

Two  J  X  2-inch  nipples,  threaded  on  one  end. 

One  ^-inch  nipple,  without  threads. 

Two  ij-inch  crosses,  one  i-inch  tee,  five  ^-inch  plugs. 

One  electric  bell  outfit. 

Solder  a  J  x  2-inch  nipple  into  the  bottom  of  each  can,  and  the  |- 
inch  nipple  into  the  top  of  the  closed  can.  Fit  the  other  nipples, 
crosses,  etc.,  as  shown  in  the  sketch.  Drill  a  hole  through  the 
square  head  of  the  plug  in  the  tee,  and  balance  the  apparatus  on  a 
pin  supported  by  a  bracket,  as  shown  in  the  drawing,  Plate  III. 

An  explanation  of  the  working  is  almost  superfluous.  By  means  of 
the  rider  C,  made  from  wire  and  lead,  the  arrangement  is  set  at  the 
maximum  vacuum  desired.  Should  this  be  exceeded,  water  will  be 
drawn  from  can  B  to  can  A  in  sufficient  quantity  to  depress  the  push- 
button D  and  ring  the  electric  bell,  which  may  be  placed  in  any  part 
of  the  works.  ^  is  a  wire  clamp  which  prevents  the  cans  from  being 
overturned  should  back  pressure  from  any  cause  ensue. 

It  will  be  at  once  evident  that  such  an  arrangement  may  be  used  to 
signal  pressure  as  well  as  vacuum.  James  Ferrier. 

Safety  Arrangement  for  Seals, — IX.  The  sketch  (see  Plate  IV.) 
illustrates  an  arrangement  whereby  the  use  of  open  seal  pots  in  con- 
nection with  scrubbers,  condensers  and  other  gas  apparatus,  and  con- 
sequently the  danger  of  explosions  due  to  gas  blowing  from  seals  in 
case  of  stoppages  or  high  pressure,  may  be  entirely  avoided. 

The  tar  and  licjuor  condensed  from  the  gas  are  simply  trapped  un- 
der the  by-pass  valves  of  the  various  apparatus  by  means  of  the  trap 
pipes  AA^  and  flow  along  the  main  gas-conducting  pipe  to  one  large 
closed  seal  pot  B,  opening  from  which  are  a  blow-off  pipe  C,  leading 
outdoors,  and  an  overflow  pipe  /?,  for  the  condensed  licjuids.  In 
case  of  high  pressure  or  stoppages,  gas  can  escape  only  outdoors 
through  the  vent  pipe  C, 

If  the  main  gas-conducting  pipe  should  not  be  level  or  grade 
throughout  toward  the  seal  pot  B.  drip  pipes  may  be  run  directly 
from  the  low  points  to  the  seal  pot.  Irvin  Buiterworth. 

By-Passini:  the  Loiver  Tray  of  a  Purifier, — X.  Experience  has 
shown  that  in  purifying  with  oxide  a  purifier  has  often  to  be  changed 
on  account  of  ba(*k  pressure,  long  before  its  purifying  capacity  has 
been  exhausted.  This  back  pressure  is  caused  by  the  hardening  of 
the  oxide  in  the  lower  trav. 
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The  arrangement  shown  in  the  sketch,  on  Plate  III.,  has  for  its  ( 
ject  the  prolonging  of  the  h'fe  of  a  purifier  by  by- passing  the  lowc 
tray,  without  the  necessity  of  raising  the  cover.      It  consists,  mainly J| 
of  a  valve,  the  stem  of  which  works  through  a  stuffing  box  A  on  ibe 
bottom  of  the  purifier,  and  the  disc  of  which  works  in  a  flange  pifc- 
extending  through   the  oxide   in   the   lower  tray.     The   flange  pip 
should  be  of  the  same  dimensions  as  the  connections  of    the  puriiier 
and  it  consists  of  two  pieces.  B  and  C     The  lower  piece  B  must  I 
cast  especially,  as  it  will  be   seen  from  the   sketch   that  the  i^ 
one  end   extends  into  the  interior  of  the  pipe,  and   forms   i 
seat.     For  the  upper  piece,  C  a  nipple  of  ordinary  flange  pipe  inkfl 
be  used.    In  piece  B  holes  are  drilled  for  the  passage  of  the  gas.  1 
size  of  these  holes  being  governed  by  the  size  of  the  pipe. 

The  valve  is  represented  closed,  the  dotted  lines  showing  the  posi^ 
tion  of  the  valve,  and  the  arrows  the  course  of  the  gas  when  the  %'alv< 
is  open.  E,  H.  Jexkjns. 

Filter  for  Tar   Well   Overflow, — XI.  All  the  tar,  oil   and  watcij 
from  the  overflow  of  the  tar  well  enters  this  filter  through  the  inlet, 
the  bottom,  and  then  passes  up,  filtering  through  the   bree^c,  whici 
takes  out  all  the  lighter  oils  and  tar,  leaving  nothing  but   clear  wattrl 
to  run  out  the  overflow.     A  pump  is  inserted  through   the    inlet  pipe^l 
by  which  the  tar  at  the  bottom  can   be  pumped  out.     This  filter  do 
only  saves  the   tar,  hut  avoids  the  nuisance  of  its  running  into 
main  sewer,  or  open  ditch,  as  the  case  may  be.     The  device  is  itliis*| 
trated  in  Plate  V.  ^  C.  M»  KrcLER. 

Ustn^  Bench  Waste  Gases  Under  a  Boiler. — XII.   In   the   use  oil 
this  apparatus  the   waste  heat  of  the  retorts  is  brought    under  the 
boilers  by  connecting  the  two  Hues  at  the  top  of  the  bench  and  earn-. 
ing.the  connection  down  the  side  of  the  boiler  near  the   front.     By  I 
bringing  it  down  the  side,  as  shown  in  the  plans  on  Plate  V..  it  does^l 
not  interfere  with  the   hxin^  of  the  boiler  in  the  least-      No  dampers  [ 
are  necessary  whatever,  excejit  the  dampers  that  are  always   used  in 
the  bench   flues,  and  to   regulate  the  dr.ilt*     If  the  boiler   is   to  be  | 
cleaned  or  the  heat  not  wanted   under  it,  you  only  remove  the  slallf 
on  top  of  bench  flues  and  allow  the  heat  to  escape  in  the  old  way. 

C.  M.  Kelxxr* 

Basket  for  Melting  Out  Lead  Joints. — XII I ,  Having  oc<msioD  to 
remove  some  200  feet  of  1 2-inch  main  from  its  position  on  supports 
overhead  in  the  works'  yard,  the  device  of  which  a  description  fol- 
lows v\as  adopted  to  avoid  the  labor  otherwise  necessary  in  cutting 
out  the  lead  joints.  The  '*  basket ''  was  formed  from  thrive  pieces  d 
old  sheet  iron ;  two  of  them,  the  end  or  front  pieces,  were  alike, 
U-shaped,  the  inner  semicircle  fitting  the  outside  of  the  main  and  tbc 
outer  one  being  some  lo  inches  greater  in  diameter;  the  third  wa* 
rectangular,  about  iS  inches  wide,  and  bent  to  fit  the  outer  edge  of 
the  front  pieces,  to  which  it  was  attached  by  **  knees  '*  of  light  irom  i 
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Portable  Pipe  Vise  Bench. — XV*  The  following  sketch  shows  a 
form  of  portable  bench  for  a  pipe  vise,  which  has  been  used  to  good 
advantage  in  street  work. 

The  vise  is  bolted  upon  a  light  plank,  supported  at  one  end  on  two 
removable  legs,  the  other  end  resting  on  the  ground  The  bolts  pass 
through  the  board  which  forms  the  bench  top,  and  are  secured  by 
nuts  beneath  a  smaller  plank  of  oak  or  other  hard  wood. 

B.  E.  Chollar. 
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Taking  Gas  Temperatures  at  the  Consumer's  Meter. — XVL  As 

is  shown  in  the  drawing  on  plate  VL,  this  apparatus  is  raade  up  of  a 
street  elbow  Z>,  a  tee  E^  a  short  piece  of  pipe  F^  and  the  return 
bend  G.  To  these  are  connected  by  means  of  short  pieces  of  lead 
pipe  male  and  female  meter  unions.  The  thermometer  is  inserted  by 
means  of  a  perforated  rubber  stopper  C  This  may  be  easily  and 
quickly  connected  to  the  outlet  of  a  meter  without  changes  in  the 
connections,  and  will  give  accurate  readings  of  the  temperature  of  the 
gas  passing  through  it.  H.  W.  Douglas. 

A  Gas  Gauge  Float. — XVIL  There  was  recently  brought  to  my 
notice  a  device  called  the  ** Automatic  Safety  Signal  for  Steam  Boilers/* 
This  great  tide  referred  to  a  very  small  glass  bulb  floating  in  the  water 
gauge;  the  bulb,  being  colored  red  or  blue,  clearly  indicated  the  level 
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of  the  water  willim 
the  boiler.  An  im- 
mediate extension  of 
the  nsef alness  of  the 
idea  was  visible  in 
its  application  to  the 
gas  ^uges  which 
abound  in  all  gas 
works.  Water  col- 
ored with  aniline  snd 
similar  extracts  soon 
soils  or  destroys 
gauge  glasses,  bat 
the  character  of  the 
glass  float  entitles  it 
to  be  called  dear, 
blue,  and  everiast- 
ing.  When  the  old 
time  cork  floats  have 
been  replaced  with 
these  bright  blue  or 
red  bulbs  much  time 
and  anxiety  are  sav- 
ed to  the  gas  mak- 
ers, whose  eyes  can- 
not quickly  discern 
the  ever  changing 
water  level  In  wa- 
ter gas  manufacture 
they  are  especiaDj 
useful,  as  pressures 
can  be  read  almost 
instantaneously. 

The  device  of  a 
colored  glass  float  to 
indicate  the  water 
level  in  a  steam  boi- 
ler originated,  in  so 
far  as  I  know,  with 
who  first  applied  the 
to  see  its  usefulness, 


Mr.  K.  W.  Spear,  of  Uostun.     1  do  not  know 

float  to  ^as  i)rcssure  gauges,  but  it  is  easy 

esijerially  where  the  gauge  glasses  are  soiled  by  the  deposition  of  tar 

or  dust,  or  where  the  water  level  is  obscured  through  lack  of  light, 

or  by  reason  of  distance.     I  learn  that  an  effort  either  has  been  made 

or  is  being  made  to  cover  by  patent  the  general  use  of  the  glass  float, 

but  no  1  latent  has  yet  been  issued.  W.  E.  McKav. 
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Notes  on  the  Disposal  of  the  Wash-Water  from  Water  Gas 
Plants, — XVIII.  We  have  had  the  same  trouble  which  all  gas  works 
experience  that  have  no   flowing  stream  nor  even  a  swamp  in  which 

to     dump     their     refuse. 
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When  the  first  water  gas 
plant  was  installed  in 
Evanston,  in  1888,  all  the 
wash-waters,  accompanied 
by  tar,  wash  oil  or  naph- 
tha, condensation,  etc., 
were  allowed  to  run  freely 
into  one  of  the  common 
sewers  of  the  town,  and 
thence  to  Lake  Michigan. 
It  was  not  long  before  com- 
plaints of  the  odor  and  the 
filling  up  of  the  sewer 
came  pouring  in.  We  then 
sunk  two  6  ft.  X  6  ft.  ba- 
sins, trapped  top  and  bot- 
tom, connecting  with  two 
catch  basins,  to  our  pri- 
vate sewer,  which  ran  into 
a  large  public  sewer.  As 
a  result  of  this  and  some 
minor  improvements,  to- 
gether with  care  in  not  al- 
lowing the  basins  to  fill  up 
with  tar,  and  in  frequent 
skimming  off  of  the  oily 
matters  on  top  of  the  wa- 
ter in  the  basins,  all  tarry 
residues  were  kept  entirely 
out  of  the  public  sewers. 
But  this  did  not  suffice. 
Complaints  about  the  odor 
still  came.  So  we  put  in 
another  large  basin,  placed 
ventilating  shafts  in  all 
these  reservoirs,  and  con- 
nected a  fan  so  that  it 
drew  its  air  from  the  pub- 
lic sewer  against  the  running  stream  in  our  private  sewer.  These 
devices  appeared  to  help  the  matter  somewhat,  but  just  at  this  time 
(October,  1893)  o^r  water  rate,  which  had  been  a  special  one  of 
jioo  per  annum,  was  cancelled,  meters  located  in  the  works,  and  the 
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rate  placed  at  lo  cents  per  1,000  gallons.  We  used  the  water  for 
condensing,  cooling  and  washing  just  as  freely,  and  our  water  bill 
immediately  jumped  to  S80  a  month.  This  alarmed  us,  so  we  stinted 
the  supply,  and  then  the  music  began.  Complaints  of  property  be- 
ing ririned,  unfit  for  sale  or  residence,  came  so  frequently  that  the 
city  authorities  took  hold  once  more.     Many  plans  for    the    elimina- 
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tion  of  the  odor  from  the  water  were  suggested  at  a  joint  meeting  01 
the  City  Council  Sewer  Committee,  Commissioner  of  Public  Works. 
Hoard  of  Health,  and  ourselves.  These  plans  were  to  try  precipita- 
tion, deodori/ation,  volatilization  and  filtration.  None  of  these  pos- 
sessed even  a  fraction  of  feasibility,  save  possibly  the  latter,  which 
we  intended  to  try  if  our  present  practice  proved  a  failure.  Wt 
hnaliy  evolved  a  scheme  of  prevention  rather  than  cure,  which  we 
tall  ••  RotaiiiMi."  for  lack  of  a  better  term. 

Havin::  l»uilt  a  new  150.000  feet  holder,  in  1893,  for  night  con- 
siiiui'tion.  an«l  ha\  iiiir  our  second  holder  of  60,000  feet  for  the  day 
lime,  we  had  >tiil  the  original  20.000  feet  holder,  which  was  not  now 
u»ie«i.  AvA.  I'ei:^-;  I-.mmumI  conveniently  near  the  works,  was  available 
loi  :i:^.  e\|  li":ik:::.  ^^  e  droj»i»eil  the  holder  to  the  bottom  of  the  pit. 
^v-:ia<^ei:  :':-■  'ii-^i  <  .it*,  h  !»asin  in  the  yard,  and  ran  a  6-inch  main 
t!:'  '  :_::^.  :'.■.•  :..a-'.:\  w.ill  aiul  shell  of  the  holder,  thus  permitting  the 
vv.i-ic  u .-:,'>  :.^  ::  "a-  \:v.  ^  ::ie  hoMer:  any  odors  can  pass  through  vcn- 
:i'..L:i:^^  •  ';  ^-.  N.\:  wv  r  r.nected  a  j-inch  suction  pipe  from  nwr 
::v.'  '■  ■::  ■•.:    •:  :;■-.■  ■•'■.:<:•!':-  ■■:  the  ^it  to  the  pump,  and  thence  to  thi 
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condenser  and  scrubber  as  usual.  By  this  plan  as  outlined  we  use 
the  water  over  and  over  again,  hence  the  term  •'  rotation."  We  have 
been  operating  as  described  only  one  month,  but  the  plan  is  a  success 
thus  far,  and  we  can  see  no  reason  for  a  failure  in  the  future.  The 
pit  being  forty  feet  in  diameter,  and  having  ten  feet  of  water  up  to  the 
overflow,  will  hold  about  100,000  gallons,  which  being  deep  in  the 
ground  is  bound  to  be  cool  summer  and  winter.  The  suction  pipe  is 
six  feet  below  the  surface  of  the  water.  We  find  the  condenser  is 
kept  cold  with  a  slow  but  continuous  motion  of  the  pump,  and  our 
water  bill  promises  to  be  below  S5  per  month.  We  still  have  use  of 
the  sewer  to  flush  the  holder,  which  may  be  once  or  twice  a  year,  but 
otherwise  no  wash  waters  leave  the  works,  consequently  our  burden 
of  complaints,  in  one  direction  at  least,  has  been  dropped.  The 
plan  is  very  simple,  but  eminently  satisfactory.  A  rough  sketch,  not 
drawn  to  scale,  to  illustrate  our  method  accompanies  this  paper. 

W.  Lee  Brown. 

THE  QUESTION  BOX. 

The  President — That  concludes  our  list  of  papers,  and  we  will 
take  up  the  few  questions  remaining.     The  first  is : 

"  Is  there  a  market  for  retort  carbons^  and  what  price  does  this 
carbon  bring?^^ 

Mr.  Butterworth — Virtually  the  same  question  was  asked  at  the 
Ohio  meeting,  and  was  followed  by  a  very  painful  silence.  There 
was  no  one  to  answer. 

Mr,  Keller — I  just  came  from  the  Standard  Carbon  Company's 
works.  I  have,  I  suppose,  five  or  six  tons  to  sell.  I  asked  them 
what  they  would  give  for  it.  They  said  they  could  allow  scarcely 
anything,  owing  to  the  distance  I  was  away.  I  asked  them  what  they 
would  give  for  it  delivered.  They  said  they  would  allow  me  about 
$10  per  ton  f.  o.  b.  in  Qeveland. 

The  President — We  will  take  up  the  "Wrinkle  Department'* 
again  before  asking  the  other  two  questions.  This  department  has 
been  very  carefully  prepared,  and  it  contains  a  number  of  valuable 
ideas.  If  anyone  desires  to  ask  any  questions  about  any  of  the  sug- 
gestions, or  if  there  is  to  be  any  discussion,  we  will  have  it  now. 

Mr.  Thompson — There  is  one  feature  about  this  Wrinkle  Depart- 
ment which  might  entitle  it  to  the  name  of  "Columbian"  Depart- 
ment, for  it  contains  contributions  from  Columbus,  Ohio,  Columbus, 
Georgia,  and  Columbus,  Indiana. 

Mr.  Butterworth — There  is  one  Wrinkle  which  you  can  see  be- 
tween the  lines  of  one  of  Mr.  Thompson's  descriptions,  and  which  I 
think  is  rather  a  valuable  one.  If  a  consumer  asks  me  hereafter 
whether  I  introduce  any  air  into  my  gas,  I  will  say,  "No;  but  I  do 
take  in  a  little  nitrogenated  oxygen." 
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Mr.  Ferrier — I  would  ask  Mr.  Dunbar  if  the  regulation  of  the 
amount  of  air  passing  is  done  wholly  by  hand? 

Mr.  Di'Nr.AR — Ves. 

Mr.  Ferrier — Do  you  know  any  automatic  arrangement  which 
will  allow  of  the  admission  of  air  according  to  the  station  meter? 

Mr.  Dl'nhar — No. 

Mr.  Thompson — There  are  several  such  arrangements  proposed. 
The  only  one  I  have  ever  seen  operating  was  one  in  which  one  of  tbe 
dials  of  the  stiition  meter  had  its  shaft  extended  with  a  chain  gearing 
to  connect  with  a  small  wet  meter  which  was  used  as  a  pump.  That 
was  at  the  Ramsgate  works,  in  Kngland,  and  was.  used  in  connection 
with  Valon's  oxygen  process,  in  which  connection  it  was  especially 
ne(  essary.  It  has  been  proposed,  in  addition  to  that,  to  use  the  ex- 
hauster instead  of  the  station  meter  as  a  means  of  proportioning  the 
flow  of  air.  In  our  own  case  we  use  a  dry  meter  as  described,  and 
run  the  exhauster  at  a  constant  vacuum.  We  change  the  inlet  of  the 
meter  (the  opening  on  the  valve)  only  when  we  alter  the  rate  of  make 
of  gas.  I  might  add  that  the  meter  readings  are  taken  every  hour,  so 
that  there  is  no  possibility  of  any  lengthy  period  passing  without  the 
ratio  of  air  to  make  being  very  carefully  regulated. 

Mr.  Ferrier — It  would  not  be  suitable  for  smaller  gas  works? 

Mr.  Thomps(^n — Hardly.  In  the  case  of  small  gas  works  I  think 
that  readings  every  twelve  hours  could  be  taken  without  difficulty, 
and  would  probably  ])rove  sufficient. 

The  President — We  will  resume  the  (juestions: 

**  Can  afiy  incmber  j^ive  information  in  regard  to  the  I*eebUi* 
process  of  making  \;as  from  coal  tar  ^"     No  response. 

'*  IVhat  would  be  the  additional  expense  of  enriching  ti>at€r  gas 
from  20  to  Ji  candles/'*     No  res])onse. 

COMMITTKK  of  ARRANCJKMENTS  for   '95. 

The  PkisihKNi' — I  am  re^juested  by  Mr.  Baxter  to  announce  the 
following  (A)inmiltce  of  Arrangements  for  the  next  meeting:  John 
N'ouHL^.  RolKTt  N'ouHi:.  John  II.  McKlroy.  F.  L.  Slocuni,  James  H. 
(ianlin<.T.  Jr.  I  sh(.)iil(l  take  [)leasure  in  introducing  to  you  and  tum- 
xu'j^  (i\cr  tliL-  ^avi-1  and  interests  of  the  Association  to  the  incoming 
Pnsirli-nt.  but  it  hai.)]K-ns  that  he  is  not  here.  Is  there  any  further 
bu^iiu-ss  bctoiv  thr   Vssociation? 

Mu.  Ill  I  ]  F  K\\«  »ix  Hi  As  Chairman  of  the  Committee  on  Final  Reso- 
Iwti(»ns  I  liaM'  l<»  nrx'sciu  Uk-  i"(.)llowing: 

I'lNAL  R1:S()1.1:T10NS. 

WiuKi  \<.  Thi'  17th  Annual  Nh't-ting  of  the  Western  Gas  Associa- 
tion is  abuut  t«».nlii)urn  aiicr  a  most 'successful  and  profitable  session : 
and. 
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Whereas,  We  believe  that  public  and  formal  acknowedgment 
should  be  made  by  us  of  our  obligations  to  those  who  have  contributed 
to  this  success;  therefore, 

Resolved^  That  we  hereby  express  our  appreciation  and  thanks  for 
the  efforts  that  have  been  so  freely  and  efficiently  given  in  behalf  of 
the  success  of  this  meeting,  and  the  pleasure  of  our  members,  by  the 
Cleveland  Gas  Companies  and  by  their  officers,  individually ;  by  the 
exhibitors  of  gas  apparatus,  who  have  provided  for  us  a  most  notable 
and  interesting  exhibition  of  their  appliances ;  by  the  local  manufac- 
turing companies,  who  have  co-operated  with  the  Gas  Companies  in 
providing  social  entertainment  for  our  enjoyment ;  by  the  Committee 
of  Arrangements ;  by  the  Cleveland  Press ;  and  last,  but  not  least,  by 
the  officers  and  of  the  Association,  especially  the  President  and  retir- 
ing Secretary,  the  latter  having  closed  with  this  meeting  a  long  term 
of  efficient  service  in  behalf  of  the  Association. 

Irvin  Butterworth, 
B.  A.  Ward, 
W.  H.  Odiorne, 

Committee. 

On  motion  of  Mr.  Gwvnn  the  report  was  received  and  adopted. 

The  President — Before  we  separate  I  wish  to  say  on  behalf  of  the 
officers  of  this  meeting  that  we  thank  you  all  for  your  kind  attention 
and  for  your  very  efficient  help  in  carrying  the  meeting  through ;  and 
while  this  has  been  a  rather  lengthy  session  this  morning,  and  contin- 
ued under  some  difficulties,  we  feel  that  success  has  attended  it  to  its 
close.     Is  there  anything  further  before  the  Association? 

AN  INVITATION. 

Mr.  Harbison — Having  been  for  quite  a  term  of  years  engaged  in 
the  gas  industry,  and  devoted  perhaps  as  many  hours  a  day  to  it  as 
the  average  gas  man  does  or  ought  to,  to  say  the  least,  I  have  felt  for 
years  that  the  gas  manager  has  not  taken  proper  care  of  himself  and 
of  his  clerks ;  that  the  office  accommodations  of  gas  companies  gen- 
erally throughout  the  country  are  not  at  all  what  they  ought  to  be.  I 
want  to  say  that  in  our  case,  at  Hartford,  we  have  made  a  new  de- 
parture. The  reason,  or  one  of  the  reasons,  I  was  absent  from  your 
meeting  a  year  ago  was  because  we  were  just  starting  the  erection  of 
a  new  office  building.  It  is  now  nearly  completed.  During  the 
many  years  I  have  been  privileged  to  come  to  your  Western  meetings 
I  have  been  received  in  the  most  cordial  and  hospitable  manner  by 
every  member  of  the  Association — a  reception  which  I  warmly  appre- 
ciated. I  do  not  very  often  see  members  of  the  W^estern  Association 
in  the  city  of  Hartford — much  to  my  regret  and  greatly  to  their  loss, 
(laughter.)  But  there  was  not  anything  specially  attractive  even  in 
the  Manager  of  the  gas  works  there,  nor  in  the  works  themselves,  and 
so  I  could  not  reasonably  expect  that  they  would  inconvenience  the  m 
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selves  to  rome.  But  now,  sir,  we  will  have  an  office  that  is  worth 
journeying  a  thousand  miles  to  see.  Within  the  next  thirty  days  wc 
exjK'ct  to  dedicate  what  1  think  viiW  be  the  finest  gas  office  in  the 
I'nited  States:  and  I  would  be  very  happy  to  welcome  any  and  all  the 
members  of  this  Association  to  see  that  office.  I  will  try  to  be  there 
if  you  will  let  me  know  when  you  are  coming,  in  order  that  1  may 
have  the  pleasure  of  taking  you  by  the  hand.  I  think  it  will  be  worth 
a  little  effort  on  your  part  to  see  it.  Our  consumers  always  want  the 
very  best,  and  we  have  aimed  to  give  them  the  very  best. 

Thk  PkKsioRNT — We  thank  you  for  your  kind  invitation,  and  I  am 
sure  when  any  of  us  get  anywhere  near  you  we  shall  certainly  accept 
it.     This  meeting  now  stands  adjourned. 
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MONONGAHELA   HOUSE,   PITTSBURGH,   Pa., 
May  15th  and  16th,  1895. 


FIRST  DAY— MORNING  SESSION. 

The  eighteenth  annual  meeting  of  the  Western  Cias  Association, 
held  at  the  Monongahela  House,  Pittsburgh,  Pa.,  on  May  15,  i6  and 
17.  was  called  to  order  at  10:30  a.m.,  of  the  15th,  by  the  President, 
^Ir.  Isaac  C.  Baxter,  of  Detroit,  Mich. 

The  President  then  introduced  to  the  convention  the  Hon.  Mr. 
McKcnna,  Mayor  of  Pittsburgh,  who  welcomed  the  Association  and 
its  guests  in  the  following  words: 

ADDRESS  OF  WKLCOMK. 

Mr.  Chairman  and  Gentlemen  of  the  Convention:  I  scarcely 
know  what  to  say  to  a  lot  of  gas  men,  for  theirs  is  a  commodity  that 
I  do  not  know  much  about.  If  it  were  wind,  or  a  different  kind  of 
(say  natural)  gas,  probably  I  could  say  something  to  you  about  it. 
Gas  we  have  plenty  of  here  in  the  city,  but  I  have  not  been  used  to 
it.  However,  I  wish,  as  the  Chief  Magistrate  of  the  city,  to  extend  a 
welcome  to  you  all,  especially  to  those  who  come  from  a  distance, 
and  to  offer  them  the  privileges  and  rights  of  Pittsburgh,  and  whatever 
they  desire,  in  common  with  the  residents  of  this  town,  while  they  are 
here.  I  would  ask  and  advise  those  who  come  from  a  distance  to 
visit  our  rolling  mills  and  factories,  and  thus  learn  how  the  reputation 
for  business  as  manufacturers  has  been  obtained  by  the  mill  owners  of 
Pittsburgh.  In  convention  here  I  hope  that  all  your  deliberations 
will  lead  to  the  accomplishment  of  the  purposes  in  view,  and  that 
when  you  adjourn  it  will  be  with  a  pleasant  remembrance  of  the  city 
of  Pittsburgh.  Wishing  you  all  a  pleasant  time  here,  and  again  ex- 
tending to  you  a  welcome  in  the  city,  I  will  no  longer  interrupt  the 
regular  order  of  your  proceedings.     (Applause.) 
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THP:  ASSOCIATION'S  RESPONSE. 

The  President — I  will  ask  Mr.  C.  H.  Evans  of  Chicago  to  re- 
spond. 

Mr.  Evans — Mr.  Mayor,  Mr.  President  and  Gentlemen  of  the 
Western  Gas  Association :  The  hearty  words  of  welcome  which  the 
Chief  Magistrate  of  this  city  gave  to  you  cannot  help  but  convince 
each  one  of  you  that  we  are  among  our  friends.  When  our  Com- 
mittee reported  in  favor  of  Pittsbui^h  as  the  next  place  of  meeting 
there  were  quite  a  number  of  misgivings  amongst  us,  many  thinking 
that  perhaps  a  more  Western  town  would  be  preferable.  But  with 
such  hospitality  extended  to  us,  who  can  now  say  that  the  choice  of 
the  Committee  was  not  the  wisest?  If  business  or  inclination  should 
ever  bring  the  Mayor  of  this  city  to  any  of  our  Western  cities,  I  can 
assure  him  that  the  hand  of  fellowship  will  be  extended ;  and  should 
he  desire  to  look  around,  just  hunt  up  the  local  gas  man,  and  he  will 
be  sure  to  see  the  town  by  day  light  or  gas  light,  whichever  the  way 
may  be.  Just  try  us,  Mr.  Mayor:  try  us  and  see.  I  desire  to  extend 
to  you,  Mr.  Mayor,  the  sincere  thanks  of  this  Association  for  your 
kindly  words  of  welcome. 

ROUTINE  BUSINESS. 

The  President,  having  announced  that,  as  the  same  had  been  pub- 
lished, the  minutes  of  the  last  meeting  would  not  be  read,  named  the 
following  gentlemen  as  a  Committee  on  Invitation  to  Visitors,  to  act 
on  behalf  of  the  Association  to  welcome  them:  Messrs.  W.  H. 
Odiorne,  John  Young  and  E.  (J.  Pratt.  Mr.  Odiorne,  speaking  for 
the  Committee,  said:  If  there  are  any  visiting  members  here  from 
other  Associations  we  shall  be  glad  to  have  them  rise  and  be  intro- 
duced to  the  members  of  the  Western  Association.  [Several  gentle- 
men rose.]  Gentlemen,  we  are  glad  to  see  you  here,  and  hope  you 
will  make  yourselves  at  home :  that  you  will  have  a  pleasant  time  and 
be  benefitted  by  this  meeting. 

Mr.  \V.  R.  Addicks  voiced  the  sentiment  of  the  visitors  when  he 
gra(  efully  thanked  the  Association  for  the  warmth  of  its  welcome. 

The  President  then  read  the  following : 

ADDRKSS  OF  THE  PRESIDENT. 

(ientlcmcn  of  the  Western  (Jas  Association: 

Introduitory, — Another  year  with  its  trials  and  hardships,  its  sor- 
rows and  losses,  its  advancements  and  gains,  its  joys  and  pleasures, 
finds  us  again  assembled  upon  a  j)lane  of  fraternal  equality;  receding 
for  a  time  from  the  individual,  and  considering  only  the  common  wel- 
fare of  the  great  industry  we  rej>resent ;  united  in  the  purpose  of 
coniparin^^  our  theories,  views  and  experiences,  and  prescribing  each 
lor  the  other's  ills. 


With  feelings  of  mingled  pleasure  and  regret  this  position  of  honor 
was  accepted  at  your  hands — ^pleasure  at  the  assurance  of  trust  re- 
posed by  you  in  me,  and  regret  at  my  inability  to  perform  its  duties 
as  others  preceding  me  have  done.  Fully  realizing  how  many  of  our 
number  were  more  thoroughly  qualified  to  occupy  this  chair,  there 
has  been  occasion  for  many  misgivings,  causing  much  hesitancy  upon 
my  part ;  but  the  knowledge  that  your  earnest,  hearty  co-operation 
would  be  mine,  was  stifhcient  inducement  for  me  to  consent  to  act  to 
the  best  of  my  ability  in  this  present  position.  With  a  feeUog  of 
pride  this  gavel  has  been  accepted  from  the  hand  of  my  very  worthy 
predecessor,  for  one  cannot  be  otherwise  than  elevated  by  so  hearty 
an  expression  of  the  good-will,  esteem  and  appreciation  of  this  Asso- 
ciation,  to  whose  influence  during  the  struggles  of .  former  years  I  feel 
myself  so  deeply  indebted. 

Rfsotirtfs  of  Pittsburgh. — When  we  learned  that  our  eighteenth 
annual  meeting  was  to  be  held  in  Pittsburgh,  the  (xreater  Pittsburgh 
(as  we  may  say)*  and  the  Sheffield  of  America,  there  was  cause  for 
congratulating  ourselves  upon  the  splendid  opportunities  thus  pre- 
sented ;  for  here,  through  Nature^ s  marvelous  gifts,  Cod  speaks  in  un- 
mistakable tones  to  His  creature  man,  appealing  to  his  necessities  and 
sympathies,  bidding  him  to  utilize  the  talents  with  which  He  has  en- 
dowed him. 

Pittsl)urgh,  the  name  is  the  synonym  of  advancement,  of  the  vast- 
ness  of  natural  resources,  of  mechanical  skill  and  business  ability. 
Here,  w^herc  less  than  two  centuries  ago  a  lew  scattered  people  were 
struggling  for  a  home  against  the  wiles  and  treachery  of  the  savage,  a 
new  country  has  advanced,  until  to-day.  we  see  Pittsburgh  marching 
on  steadily  towards  the  bead  of  the  long  list  of  the  world's  greatest 
manufacturing  cities.  Her  fame  is  not  confined  by  the  deep  waters 
of  the  Atlantic  and  Pat  ific  ;  for  these  surrounding  mammoth  steel  and 
iron  works,  numerous  blast  furnaces,  large  glass  manufactories,  great 
coal  fields,  vast  oil  and  natural  gas  territories,  and  splendid  shipping 
facilities,  speak  out  in  praise  of  the  indomitable  pluc  k  and  persever- 
ance of  her  people  to  the  inhabitants  of  both  hemispheres.  Is  it  a 
wonder  that  men  seem  to  expand  and  grow  taller  when  they  proclaira 
themselves  '^  Pittsburghers?  '' 

As  a  former  resident  of  this  city,  I  can  assure  you  that  her  hospita- 
ble gates  are  open  to  you,  and  regret  exceedingly  that  time  will  not 
permit  those  visiting  Pittsburgh  for  the  first  time  to  see  but  a  small 
portion  of  her  glory.  My  first  introduction  to  the  gas  business  is  al- 
ways recalled  to  memory  by  the  mention  of  this  place,  and  my  friendly 
feeling  toward  the  city  is  one  found  amongst  all  men  who  have  made 
their  homes  within  her  doors. 

Onr  Iliittoffd  Dead.—^xwKi^  our  last  meeting  the  sad  inteUigence 
of  the  death  of  our  worthy  and  faithful  friends,  Geo.  H,  WeUs,  of 
Nashville,  Tenn.,  and  Henry  Felt,  Jr,,  of  Cincinnati,  has  come  with( 


a  shock  to  the  knowledge  of  our  fraternity.  Well  known  through  his 
long  identification  with  our  industry,  it  is  difficult  to  realize  that  the 
familiar  face  of  Mr.  Wells  shall  grace  no  more  these  meetings ;  that 
his  kind,  cheerful  voice  is  stilled  forever;  and  that  the  warm  blood  is 
cold  and  stagnant  in  the  hand  we  so  often  clasped  in  the  strong  grasp 
of  friendship  and  brotherhood.  His  ready  assistance  and  reliable  ad- 
vice will  be  greatly  missed  by  the  younger  men,  who  looked  upon  him 
as  a  great  good  friend.  But  his  good  works  live  after  him,  reflected 
by  those  whom  he  has  befriended.  It  is  not  my  intention  to  eulogize 
our  departed  associates,  but  we  shall  later  on  commit  to  some  of  their 
most  intimate  friends  the  task  of  preparing  a  suitable  tribute  to  their 
memory. 

Otht  r  Addresses. — So  many  entertaining  and  excellent  addresses 
have  been  read  before  the  various  (las  Associations  that  it  is  almost 
an  impossibility  to  select  a  new  and  interesting  subject,  but  I  hope 
that  my  treatment  of  several  important  topics  pertaining  to  our  inter- 
ests may  ])rove  of  some  advantage  to  you. 

Results  of  Pit  St  year. — (.'onsidering  the  business  depression  prev- 
alent throughout  the  country  <luring  the  past  year,  and  the  sharp 
<  om])etition  of  electric  lighting  concerns,  the  increased  consumption 
of  gas,  for  both  lighting  and  fuel  jjurposes.  argues  well  for  the  future 
prosjicrity  of  our  business. 

Iiuandesicnt  Lii^htini^, — In  the  competition  existing  between  the 
two  great  lighting  industries,  the  gas  and  electric,  the  Welsbach  light, 
coming  to  our  assistance,  has  caused  a  check  upon  the  inroads  for- 
merly made  into  our  business  by  our  competitors.  For  some  time 
this  burner  was  looked  u]K)n  in  a  doubtful  manner,  but  is  now  a  recog- 
nized success,  a  fact  fully  realized  by  electric  light  people  in  places 
where  the  new  light  has  been  pushed  to  the  front.  I  can  add  little  or 
nothing  to  the  general  knowle<lge  of  this  invention  and  of  its  effect, 
as  the  past  year  has  ])rought  it  so  ( learly  to  the  view  of  all  .\merica 
that  such  information  as  I  could  give  would  be  rendered  both  super- 
Huous  and  unnecessary.  It  has  so  revolutionized  modern  lighting 
that  the  manufacturers  meet  with  great  difficulty  in  supplying  the  de- 
mand, and  we  find  ourselves  by  its  agency  placed  where  we  need 
have  no  fear  ot  serious  ( ompotition  in  cities  where  anything  like  rea- 
sonable gas  rates  arc  levied. 

l^ref'iiymcnt  Meter. — The  question  of  introducing  the  prepayment 
or  ••  pcnny-in-thc-slot  "  meter  has  been  agitated  by  the  different  gas 
comjKinies  for  sonic  lime  i)ast.  Like  every  new  improvement,  it  is 
looked  uj^on  by  many  with  suspicion  and  pronounced  unreliable;  but 
I  can  assure  you  this  meter  is  not  such  a  new  thing.  The  large  num- 
ber of  I'jiglish  companies  ])y  whom  it  has  been  used  for  several  yeaR, 
and  their  commendation  of  its  work,  is  sufficient  evidence  of  its  as- 
sured success.-  Metei-s  or  this  kind  are  on  exhibition  at  the  display 
of  gas  aj)])liances,  and   the  gentlemen  in  charge  will  take  great  pleas- 
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lire  in  explaining  their  operation  and  advantages.  It  can  be  readily 
seen  that  they  are  so  constructed  as  to  render  practically  impossible 
any  inaccuracy  in  the  registration  of  the  amount  of  gas  delivered  for 
each  coin,  and  should  counterfeit  coins  be  dropped  into  the  slot,  they 
would  fall  into  a  box,  to  which  the  gas  inspector  alone  has  possession 
of  the  key,  and.  upon  examination,  such  deception  could  readily  be 
detected. 

After  the  experience  so  many  of  us  have  had  with  the  deposit  sys- 
tem, we  at  length  perceive  a  substitute  which  would  put  an  end  to 
much  dissatisfaction.  Our  demand  for  a  deposit,  before  meter  and 
connections  are  placed  at  the  disposal  of  a  new  consumer,  constantly 
encounters  his  disapproval,  for  the  reason  that  he  is  not  always  pre- 
pared to  meet  our  demand  without  inconvenience  to  himself.  With 
the  prepayment  meter  he  may  buy  from  the  gas  company  as  he  buys 
from  the  cash  grocer,  paying  for  his  light  as  he  desires  to  make  use  of 
it.  There  is  no  doubt  that  a  great  many  have  been  deterred  from  the 
use  of  gas  by  misrepresentations  in  regard  to  the  amounts  of  monthly 
gas  bills.  In  case  of  the  application  of  this  meter  there  would  follow 
a  speedy  reaction,  and  the  x>ayments  being  made  in  very  small  instal- 
ments would  soon  dispel  the  illusions  which  have  become  impressed 
upon  the  minds  of  the  general  public.  This  is  not  a  theory,  but  has 
been  proven  an  axiom  by  the  experience  of  companies  that  have  taken 
the  initiative  in  this  matter. 

Gas  Sto7'es. — Much  satisfaction  should  be  derived  from  the  knowl- 
edge that  the  manufacturers  of  gas  stoves  are  adopting  the  plan  of 
establishing  reliable  and  responsible  agencies  in  most  of  the  large 
cities  and  towns,  especially  where  gas  companies  request  them  to  do 
so,  and  where  the  trade  has  been  allowed  to  take  care  of  itself  to  an 
exas])erating  degree. 

In  many  instances  the  duties  of  a  superintendent  and  his  associates 
are  such  that  they  have  a  choice  of  two  things — first,  to  neglect  the 
gas  stove  trade,  or  second,  to  neglect  something  probably  more  im- 
portant. To  such  persons  the  placing  of  this  bus  iness  in  the  hands 
of  some  energetic  and  straightforward  business  man  is  the  proper 
thing  to  do.  The  agent  always  has  time  to  explain  to  a  prospective 
purchaser,  and  can  be  depended  upon,  if  assisted  occasionally,  to  do 
the  business  justice. 

The  gas  stove  has  long  since  advanced  beyopd  the  experimental 
stage,  but  peo|)le  have  been  very  tardy  in  recognizing  the  fact.  The 
result  of  inciuiries.  made  at  the  home  of  a  friend  where  a  gas  range  or 
heater  is  seen  in  use,  is  that  the  inquirer  ceases  to  be  a  doubting 
Thomas,  and  in  a  short  time  has  followed  his  friend's  example  and 
purchases  -'  Comfort.'' 

Its  i)rogress  has  been  steady  and  satisfactory.  In  recent  years  we 
have  seen  the  institution  of  several  extensive  manufactories,  and  in 
one  case  at  least  we  find  one  of  the  largest  coal  range  establishments 
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in  the  world  turn  to  the  production  of  gas  cooking  and  heating  appli- 
ances. From  my  own  observation  of  their  work  in  that  respect,  and 
the  information  I  have  gleaned,  they  have  met  with  no  disappoint- 
ment in  their  expectations,  and  others  may  be  expected  to  fall  into 
line. 

Gas  Engines. — The  gas  engine,  by  means  of  which  we  at  one  time 
thought  our  consumption  would  materially  increase,  has  not  advanced 
as  we  had  hoped.  A  frequent  comment  upon  this  subject  is  that, 
when  the  manufacturers  ask  a  price,  the  mere  mention  of  which  does 
not  stagger  an  inquirer  and  cause  his  hair  to  stand  on  end,  then  this 
motive  power  will  be  more  generally  adopted.  The  advancement  of 
the  gas  engine  has  not  been  retarded  by  negligence  on  the  [)art  of  our 
fellow  superintendents ;  but  I  am  sorry  to  say  the  error  lies  entirely 
to  the  discredit  of  others.  We  cannot  accomplish  much  on  this  line 
until  a  fair  article  at  a  just  price  is  produced. 

One  reason  advanced  for  the  excessive  prices  of  gas  motors  has 
been  their  extraordinary  weight  and  complicated  construction.  Does 
it  not  seem  probable  that  there  should  be  more  rapid  perfection  of 
these  engines,  and  that  they  could  be  constructed  to  meet  the  exigen- 
cies of  the  times?  They  have  cheap  electric  motors  and  reliable 
steam  appliances  with  which  to  contend,  and  I  am  of  the  opinion  that 
a  mode  of  producing  power  with  a  cheaper  first  cost  and  less  operat- 
ing expense  with  gas  can  be  developed  than  any  that  has  to  the  pres- 
ent time  been  introduced  to  our  notice.  Serrous  objections  to  former 
apparatus  have  been  diminished  or  entirely  removed,  and  there  is 
nothing  within  the  bounds  of  reason  that  man's  ingenuity  cannot  be 
relied  upon  to  accomplish,  if  exerted  u]>on  the  proi)er  plane.  Al- 
though some  have  gone  to  considerable  trouble  to  show  that  electric 
and  water  motors  are  more  desirable  than  those  employing  gas  as  an 
agency,  we  are  forced  to  grant  them  no  advantage  except  that  em- 
bodied in  the  primary  cost.  With  gas  at  a  fair  rate  we  can  show  a 
minor  cost  of  operation  and  less  wear  and  tear  than  either. 

As  a  demand  exists  for  the  displacement  of  steam  aj)])lian(:es,  where 
not  more  than  lo-horse  power  is  re(iuirc(l.  gas  engineers  are  inclined 
to  assist  in  the  introduction  of  a  motor  most  favorable  to  their  own 
interests;  but  they  must  have  the  (:()-oi)eration  of  the  nianiifacturf rs. 
It  remains  to  be  seen  to  what  extent  this  co-o|)eration  shall  in  the 
near  future  extend  :  Init  it  is  to  be  hoped  considerable  more  shall  be 
accomplished  durini^  the  succeeding  year  than  the  harvest  (.)t  the  i)ast 
has  shown.  It  l»eh«)<.)ves  gas  companies  to  give  sjjace  to  these  motors 
themselves  whenever  it  v\\\\  be  done.  In  our  large  i)lanls  are  situated 
isolated  buildings  in  which  a  limited  power  is  re<]uired  for  virions 
])uri)()ses,  and  here  we  can  use  such  engines  to  advantage.  I'v  ascer- 
taining their  results  through  personal  contact  with  them,  our  recom- 
mendations to  consumers  will  seem  more  plausible. 

Street  L\jr  Propulsion . — Information  in  regaril.to  street  car  pro- 
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pulsion  bids  fair  to  cause  a  revolution  in  our  city  railway  systems. 
The  matter  of  the  practicability  and  economy  of  cars  propelled  by  the 
gas  motor  as  an  agency  of  power  has  been  investigated  thoroughly 
and  has  been  clearly  demonstrated  by  strict  and  reliable  tests. 

What  are  the  advantages  of  the  adoption  of  the  gas  motors  in  street 
railway  service?  A  very  obvious  one  is  that  the  stringing  of  a  net- 
work of  dangerous  electric  wires  would  not  be  required  It  would 
also  put  an  end  to  one  of  our  most  deadly  enemies— electrolysis — and 
to  a  source  of  dangerous  interference  with  telegraph  and  telephone 
wires.  We  are  able  to  say  to  its  credit  that  each  car  would  be  inde- 
pendent of  any  central  power  station,  and,  in  case  it  should  meet  with 
an  accident,  would  not  become  an  obstruction  to  the  progress  of 
others,  as  it  could  be  readily  attached  to  another  car  and  removed  to 
the  repair  shop.  It  seems  to  me  (viewing  the  experience  of  myself 
and  others  with  whom  I  have  conversed  upon  the  subject)  that  acci- 
dents at  electric  power  stations  have  generally  occurred  at  a  time 
when  service  is  most  in  demand.  We  have  been  informed  of  the 
great  expense  of  construction  of  the  cable,  the  noise  and  danger  of 
the  trolley,  and  of  the  high  operating  cost  and  unreliability  of  the 
electric  systems. 

In  reference  to  the  gas  motors  we  may  notice  some  experiences. 
The  following  results  of  practical  tests  made  at  Dresden  are  cited 
among  these : 

Cost  of  construction  for  a  5-mile,  double-track  road,  20  cars,  all 
wires,  horses,  motors  and  other  equipments  included: 

By  gas  motor  system,  cost $28,500  per  mile. 

"  electrical         *•         "    36,200       " 

'*  horse  car         "         '*    26,700       " 

The  net  operating  expenses  follow  : 

By  gas  motor  system 6.0  cts.  per  mile. 

''  electrical         ''      8.0  "  '* 

*•   horse  car        *'      10. o  "  ** 

And  show  an  economy  of  25  per  cent,  in  favor  of  gas  against  elec- 
tricity as  an  agent  of  power,  and  an  average  of  40  per  cent,  against 
the  adoption  of  the  horse  car. 

Although  these  motors  have  been  in  use  a  comparatively  short  time, 
they  have  already  made  wonderful  advancement.  They  are  receiv- 
ing the  attention  of  the  ablest  mechanical  minds  in  the  world,  and 
among  the  many  improvements  have  been  the  reduction  of  weight  and 
an  increase  in  the  maximum  speed  from  6^^  to  15  miles  per  hour. 
They  easily  ascend  a  grade  of  i  in  20,  and  have  rounded  curves  with 
the  short  radius  of  38  feet.  Results  upon  transit  lines  operating  them 
have  been  so  satisfactory  that  horse  cars  are  being  rapidly  displaced, 
extensions  to  existing  railways  made,  and  new  lines  constructed.  So 
much  having  been  accomplished  before  this  method  has  received  an 


402 

introduction  to  Yankee  ingenuity,  we  can  expect  some  remarkable 
results  should  enterprising  American  manufacturers  see  fit  to  com- 
mence their  construction.  A  model  is  expected  very  soon,  and  then 
our  people  will  be  brought  to  a  realization  of  what  it  truly  is.  This 
is  a  matter  in  which  it  is  to  be  hoped  the  representatives  of  this,  the 
fifth  ranking  industry  of  this  nation,  with  its  capital  investment  of 
over  5258.000,000,  will  take  the  deepest  interest. 

During  the  first  year  of  operation,  at  Dessau,  (Germany,  the  con- 
sumption of  gas  has  averaged  about  500,000  cubic  feet  per  car.  By 
ascertaining  the  number  of  cars  in  operation  in  your  respective  cities 
you  can  easily  calculate  the  amount  of  revenue  your  companies  may 
expect  each  year  ui)on  the  general  adoption  of  this  system.  These 
facts,  clearly  demonstrating  that  the  mind  of  the  inventor,  in  search- 
ing for  the  most  available  power,  is  again  ready  to  consider  the  entire 
field  and  not  confine  himself  to  electricity  alone,  are  of  vast  impor- 
tance to  us,  and  should  lead  to  the  accomplishment  of  something  in 
our  country.  Should  the  gas  motor  be  adopted  in  the  street  railway 
service  an  enormous  increase  in  consumption  would  ensue,  as  such  an 
event  would  be  accompanied  by  a  decreased  rate  to  consumers,  both 
for  fuel  and  lighting  purposes,  and  would  enable  us  to  extend  our 
business  among  those  whom  we  cannot  now  reach.  One  advantage 
can  always  be  relied  u])on  to  clear  the  pathway  for  others. 

Murine  Eftj^ines, — Attention  has  been  recently  directed  to  the  ap- 
plication of  the  gas  motor  in  another  direction — namely,  as  an  agent 
of  power  for  marine  navigation.  A  few  months  ago  there  was  com- 
pleted a  400-ton  propeller,  etjuipped  with  a  40-horse  power  gas  en- 
gine and  (:om])ressing  tanks  with  a  capacity  sufficient  for  a  voyage  of 
400  miles.  The  engineer,  to  whose  energy  and  talent  this  experi- 
ment is  due,  is  entitled  to  our  sincere  plaudits,  and,  as  business  men, 
we  feel  deeply  interested  in  the  ultimate  success  of  his  enterprise,  as 
such  a  result  will  mark  another  imi)ortant  epoch  in  the  advancement 
of  our  industry.  'J'lic  logical  conclusion  is,  that  if  such  vessels  can 
be  (•.onstru<:tcd  Un  comparatively  short  journeys,  they  can  assuredly 
be  made  suitable  for  traveling  greater  distances.  We  may,  therefore, 
soon  ol)servc  the  dawn  of  a  day  when  the  gas  engine  shall  be  em- 
l)loyed  as  an  important  agent  in  the  world's  great  commercial  transfer 
lines.  The  itlea  is  certainly  a  feasible  one,  and  while  we  cannot 
reasonably  expert  to  see  instant  j)erfection  in  the  method,  we  may  be 
confident  that  the  tlnal  results  ac(piired  by  the  thorough  application 
of  conijH'tent  engineers  will  jirove  satisfactory  to  our  interests. 

Oi/'U\iftr  /^/I'l-t'ssi's.  —  This  may  be  called  an  era  of  oil-water  gas 
processi's.  Companies  throuL^hout  the  country  are  being  tormented 
to-day  by  circulars  putting  forth  in  their  best  light  the  claims  of  nu- 
merous methods,  some  of  which  are  the  inventions  of  deluded  per- 
sons whose  infinitesiiiial  minds  have  been  subjected  to  too  great  an 
apj)licaiiun    to    matters    with    which   they   are    really  unacquainted. 
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When  a  man  with  some  scattered  (half  theoretical  and  half  mechan- 
ical) ideas  has  nothing  particular  to  do,  he  immediately  gives  himself 
up  to  the  pursuit  of  invention  ;  and  in  the  majority  of  cases  when  he 
does  so,  some  other  person  eventually  finds  himself  under  the  burden. 
In  many  of  these  pamphlets  the  well-informed  can  readily  detect  the 
presence  of  considerable  assumption  of  impossible  results,  and  pre- 
sumption upon  the  ignorance  of  people  to  whom  they  hold  out  a 
baited  hook.  We  receive  inquiries  in  regard  to  a  certain  apparatus 
recommended  to  some  comj)any,  and  in  reply  are  forced  to  admit  we 
know  little  or  nothing  concerning  it,  as  an  investigation  generally 
brings  out  the  fact  that  the  process  mentioned  is  used  merely  in  one 
or  two  isolated  villages ;  and  in  one  of  these  we  invariably  discover 
the  patentee.  If  things  continue  as  they  have  recently  begun,  the 
water  gas  people  who  are  putting  out  first-class  machinery,  and  whose 
results  are  as  good  as  their  word,  must  take  some  steps  to  protect 
themselves.  Some  companies  have  been  greatly  imposed  upon ;  a 
few  have  realized  this,  while  others  have  not. 

A  few  oil-water  plants,  erected  upon  very  flattering  promises  of  am- 
bitious and  bombastic  inventors,  have,  upon  practical  tests,  been 
found  to  be  far  less  economical  than  represented,  while  others  have 
exceeded  the  claims  of  patentees  and  constructors.  To  many  inland 
companies,  situated  conveniently  near  the  oil  fields  and  refineries', 
there  is  no  doubt  oil-water  plants  are  most  desirable,  as  railroad 
freights  in  some  instances  are  very  exorbitant  and  increase  the  price 
of  coal  to  a  great  extent.  Persons  possessing  no  practical  knowledge 
of  these  different  methods,  but  expecting  in  the  near  future  to  erect 
oil-water  gas  apparatus,  would  find  it  advisable  to  obtain  from  ex]je- 
rienc  ed  engineers  statements  of  results  obtained  from  different  pro- 
cesses, thus  enabling  themselves  to  select  that  apparatus  giving  the 
most  beneficial  results. 

We  note  with  pleasure  the  steady  growth  of  this  branch  of  our  in- 
dustry in  foreign  countries.  Advertisements  recjuesting  additions  to 
the  number  of  constructing  engineers  already  sent  over  from  America 
are  found  inserted  in  many  editions  of  our  various  scientific  journals, 
and  we  should  desire  to  satisfy  these  people  that  our  great  nation  is 
not  deceiving  them ;  that  when  we  say  we  have  a  good  article  for  the 
world  at  large,  we  have  it  and  give  it  for  what  it  is  worth.  Justice 
demands  that  we  should  prevent  any  imposition  upon  our  neighbors, 
and  that  they  should  be  advised  against  the  frauds  developed  in  the 
past  several  years.  The  Oolden  Rule  is  one  not  universally  i>racticed 
in  business,  but  we  have  the  first  time  to  learn  where  it  has  injured 
either  party  when  strictly  adhered  to.  When  your  neighbor  asks  for 
bread  do  not  give  him  a  stone. 

Residuals, — Much  has  been  said  at  former  meetings  in  regard  to 
the  sale  -of  residuals  obtained  by  the  distillation  of  coal — namely, 
coke,  coal  tar  and  ammonia.     Presuming  that  all  coal  gas  companies 
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here  represented  are  making  ready  and  profitable  sales  of  the  first  two 
bye-products  named ^  I  cannot  refrain  from  calling  your  attention  for 
a  short  time  to  the  third.  Should  the  imiuiry  be  made  of  all  com- 
panies carbonizing  5,000  or  more  tons  of  coal  per  annum,  whether  or 
not  ihey  were  utilizing  their  ammoniacal  litiuor,  I  am  quite  positive 
many  negative  answers  would  be  received  in  response.  By  some  too 
little  importance  has  been  attached  to  this  product,  so  indispensable 
to  the  human  family,  and  so  profitable  to  companies  which  have  seen 
fit  to  concentrate  their  weak  lifpmr,  or  to  manufacture  ammoniacal 
salt.  For  instance,  a  plant  carbonizing  5,000  tons  of  coal  per  annum 
could  produce  40  tons  of  concentrated  ammoniacal  litjuor  of  So  ounce 
strength,  equivalent  in  bulk  to  8*000  gallons.  The  product  of  one 
year  cou!d  thus  be  consigned  to  the  purchaser  in  two  or  three  tank 
cars,  and,  in  a  plant  of  the  capacity  mentioned,  would  require  the 
services  of  but  one  intelligent  laborer  for  about  3  hour^  per  day  during 
each  of,  say.  about  60  days,  allowing  sufficient  time  on  these  days  to 
accomplish  other  labor  about  your  works.  The  cost  of  operation  is 
merely  noininaL  as  it  would  not  create  the  necessity  of  adding  even 
one  extra  tnan  to  your  old  force - 

As  the  different  ammoniacal  products  and  their  uses  may  have  es- 
caped the  observation  of  some  of  our  members,  I  concluded  to  men* 
tion  a  few  of  them:  Aqua  ammonia,  regarded  by  many  as  an  indis- 
pensable household  article ;  carbonate  of  ammonia,  which  finds  its 
way  into  many  of  the  most  common  articles  of  food;  ammonium  sul- 
phate, most  extensively  employed  as  a  fertilizer;  ammonium  chloride, 
the  well  known  sal-ammoniac;  a  crystallized  muriate  of  ammonia, 
used  to  a  great  extent  in  electric  batteries;  anhydrous  ammonia,  the 
great  demand  lur  which  is  being  rapidly  increased  by  the  addition  of 
many  ice  manufactories  iu  our  soutiieru  cities,  and  others  having  vari^ 
ous  uses.  The  concentrated  Hquor  and  refined  ammonia  are  used  in 
the  manufacture  of  the  above  named  compounds  and  also  in  the  pro- 
cess of  making  soda  ash. 

At  this  time  of  sharp  competition,  with  reduced  gas  rates  and  de- 
creased revenues  from  our  coke  and  tar,  both  of  which  products  (es- 
specially  the  latter)  have  diminished  considerably  in  value  during  the 
past  few  years,  but  which  I  am  glad  to  say  have  recenUy  shown  a 
substantial  increase,  your  ammoniacal  product  has  thus  become  a  very 
important  item,  and  it  is  not  so  diflicult  to  dispose  of,  as  it  is  a  pro- 
duct for  which  there  is  a  demand  for  all  seasons  of  the  year.  It  is  a 
cause  of  grievance  to  me  to  know  that  so  much  of  it  is  allowed  to  be 
completely  wasted.  The  machinery  employed  in  concentration  has 
been  so  cheapened  and  simplified  by  the  improvements  of  late  years 
that  a  very  small  lapse  of  time  would  enable  you  to  pay  the  first  cost 
of  erection;  and^  in  fact,  considering  opportunities  some  companies 
have  wantonly  rejected,  1  am  sure  some  inducements  already  made 
by  manufacturers  to  others  w^ould  be  very  surprising  to  those  of  you 
who  are  not  acquainted  with  this  matter. 
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Fa€/  Gas, — The  question  of  gaseous  fuel  is  one  of  deep  moment^ 
not  to  us  alone,  but  to  the  general  public,  whose  great  demaDd  for 
such  fuel  IS  being  daily  heard.  Here,  then,  arises  a  «|uestion  which 
deserves  our  prompt  attention.  How  are  we  going  to  satisfy  this  de- 
mand? In  cities  where  natural  gas  cannot  be  obtained,  and  in  nat- 
ural gas  districts  where  the  supply  is  becoming  inadequate  to  the  de- 
mand, there  must  be  something  done  toward  relief  from  the  use  of 
solid  fuel.  It  remains  to  us^  as  gas  engineers,  to  solve  this  great  and 
important  problem,  and  to  determine  what  is  the  best  and  cheapest 
method  of  manufacturing  a  fuel  gas  of  the  highest  possible  calorific 
power.  Some  say  it  has  been  done,  but  pause  and  ask  yourselves 
again,  *'  Has  it  been  done  in  the  proper  manner?  *'  A  partial  solu- 
tion of  the  problems  arising  will  be  of  no  benefit ;  we  must  determine 
exactly  how  to  meet  all  requirements  in  respect  to  economy,  heating 
properties  and  the  variability  of  the  demand. 

In  this  city  and  Allegheny  the  ronsiimption  of  natural  gas  is  much 
greater  than  thit  of  any  other  cities  of  our  country^  l>oth  for  domestic 
and  manufacturing  purposes.  As  gas  wells  are  being  abandoned, 
new  ones  are  being  opened  to  supply  their  enormous  demand.  What 
are  these  cities  going  to  do  when  they  can  find  no  new  wells  to  yield 
their  wants?  There  is  every  evidence  that  the  total  exhaustion  of 
this  immediate  territory  is  fast  approaching,  but  I  know  of  no  section 
of  the  country  better  adapted  to  supply  an  artificial  substitute;  none 
with  greater  facilities  at  hand. 

In  the  Connellsville  region,  about  50  miles  from  this  city,  the  bee- 
hive coke  ovens  convert  millions  of  tons  of  coal  into  salable  coke  each 
year,  and  within  a  radius  of  the  same  number  of  miles  about  Pitts- 
burgh, over  65  per  cent,  of  the  American  coke  is  produced  annually 
from  the  best  gas  producing  coals  in  America,  namely  the  Youghio- 
gheny,  and  the  first,  second  and  third  pool  coals.  A  large  amount  of 
gas  and  all  the  valuable  coal  tar  and  ammonia  belching  out  at  the  top 
of  the  ovens  are  totally  wasted.  Such  extravagant  waste  of  the  most 
valuable  products  of  the  carbonization  of  coal  is  due  to  a  large  extent 
to  the  use  of  an  antiquated  coke  oven,  the  existence  and  operation  of 
which  greatly  disappointed  the  English  Society  of  Iron  and  Steel  En- 
gineers who  %isited  this  section  about  three  years  ago.  This  Society 
concluded  (and  justly  too)  that  we  were  far  behind  our  trans-Atlantic 
brethren  in  this  matter,  they  having  wisely  taken  measures  to  use  all 
obtainable  products. 

Before  the  extraction  of  tar  and  ammoniacal  liquor  became  a  recog- 
nized accessory  to  the  manufacture  of  coke,  there  existed  a  belief  that 
only  an  inferior  quality  of  coke  similar  to  that  obtained  in  our  gas 
plants,  and  unfit  for  metallurgical  purposes,  could  be  obtained  from 
any  other  than  the  beehive  oven.  The  improved  ovens  of  Apoldt, 
Semet,  Coppee  and  others,  have  been  for  over  30  years  in  general 
use  in  Germany,  Belgium  and  France,  and  their  results  have  dispelled 
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this  illusion  in  England  during  the  past  decade.  There  the  supposed 
infallibility  of  the  old  beehive  oven  has  been  obliterated,  and  such 
apparatus  is  being  rapidly  displaced  by  the  methods  of  a  later  and 
more  progressive  date. 

The  process  of  extracting  tar  and  ammonia  by  distillation  in  the 
manufacture  of  coke  originated  in  France,  remaining  stationary  for 
some  time;  but  since  the  year  1881,  when  Germany  began  to  take 
an  interest  in  the  matter,  its  advancement  has  been  vigorous  and 
rapid.  The  first  furnaces  adapted  to  the  utilization  of  all  products 
were  due  to  the  genius  of  Monsieur  Knab,  of  St.  Denis,  near  Paris, 
in  the  year  1856;  but  the  method  of  preserving  the  tar  and  ammo- 
niacal  product  was  introduced  by  Hauport  and  Carves,  the  latter  gen- 
tleman also  effecting  some  improvement  in  the  arrangement  of  furnace 
flues.  In  the  apparatus  the  gases  generated  were  passed  into  an  hy- 
draulic main,  the  tar  and  ammonia  extracted,  and  the  remaining  gas 
drawn  off  by  an  exhauster  and  forced  into  the  furnaces,  thus  being 
utilized  as  an  agent  of  heat. 

I  shall  not  attempt  a  description  of  the  numerous  coke  ovens  pat- 
ented during  recent  years,  but  shall  give  some  notice  to  a  few  such 
inventions  as  are  intended  to  utilize  the  gaseous  products  for  heating 
purposes.  It  has  been  clearly  demonstrated  by  experience  that  tarry 
products,  similar  to  ordinary  coal  tar,  and  containing  quantities  of 
benzol,  naphthaline,  anthracine,  and  other  hydrocarbons  employed  in 
the  manufacture  of  drugs  and  aniline  dyes,  cannot  be  produced  by 
ovens  of  the  open  kind  admitting  air.  Attention  is  called  to  the  ex- 
cellent results  and  assured  success  of  the  Simon-Carves,  the  Ruperts, 
the  Otto  Hoffman  and  the  Semet-Solvay  ovens — the  latter  system 
being  in  use  in  the  Solvay  works,  at  Syracuse,  N.  Y. 

The  following  is  an  abridged  description  of  the  Simon-Carves  ar- 
rangement: It  consists  of  a  large  oven,  similar  to  a  huge  gas  retort 
placed  over  the  furnace,  to  an  o])ening  at  the  top  of  which  coal  is 
conveyed  in  cars,  having  a  drop  door  at  the  bottom ;  the  coal  is  thus 
simply  dro])ped  into  the  retort,  and  after  it  has  been  carbonized  the 
resultant  coke  is  ])ushe(l  out  by  means  of  a  steam  ram.  The  gas  is 
drawn  away  by  an  exhauster,  and  passes  through  the  ordinary  coal 
gas  ])ro('ess.  being  subjected  to  condensing  and  scrubbing  apparatus. 
The  gas  after  this  ])rocess  is  brought  back  by  pipes  and  is  burned  un- 
der the  combustion  chambers  of  the  furnaces  and  boilers.  It  may 
interest  some  to  know  that,  in  i860,  at  the  I^Villette  Works,  the 
Paris  Gas  Com])any  had  in  operation  ovens  for  the  production  of 
metallurgical  coke.  The  gas  produced,  being  of  an  inferior  quality, 
was  mixed  with  a  ri(  her  i)ro(lu(  t  made  in  ordinary  retorts,  and  thus 
was  utilized. 

At  no  time  since  the  introduction  of  gaseous  fuel  has  the  subject  of 
an  artificial  substitute  for  natural  gas  attracted  so  much  comment  and 
l)roduced  so  many  able  discussions  as  within  the  past  few  years.     Al- 
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though  our  journals  have  devoted  a  great  quantity  of  space  to  our 
business  colleagues  upon  this  matter,  there  have  been  many  points 
raised  which  cannot  be  said  at  present  to  be  definitely  settled.  Why 
should  the  supply  demanded  by  the  residents  of  Pittsburgh  and  the 
neighl>oring  cities  not  come  from  the  adjoining  coke-producing  dis- 
tricts? By  abandoning  the  present  extravagant  ovens,  substituting 
furnaces  and  retorts  similar  to  the  Simon-Carves  arrangement^  erect- 
ing necessary  condensing,  scrubbing,  purifying  and  storing  apparatus, 
and  laying  adequate  mains,  this  could  without  doubt  be  easily  accom- 
plished, and  fuel  gas  furnished  at  a  reasonable  price.  The  contem- 
plated failure  of  natural  gas  should  not  under  existing  circumstances 
be  viewed  with  alarm  by  these  cities. 

The  greatest  obstacle  to  the  adoption  of  fuel  gas  made  entirely  from 
coal  IS  the  necessary  construction  of  immense  gasholders  required  to 
distribute  the  product  most  economically.  Storage  capacity  exceed- 
ing the  maximum  daily  output  is,  if  not  exacdy  essential,  at  least  de- 
sirable to  any  producing  plant,  as  it  provides  for  accideiits  which  may 
require  a  discontinuation  of  operations  for  a  period  of  several  hours. 
Experience  with  coal  gas  has  impressed  upon  engineers  the  great  ex- 
pense of  intermittent  work:  and  failure  of  su[ijlly  inevitably  delivers 
a  blow  to  gas  companies  from  the  eliccts  of  which  a  considerable  time 
is  required  for  recovery, 

I  deem  it  advisable  to  call  your  attention  to  some  experiences  of  our 
own  Company  with  natural  gas.  We  have  found  that  the  maximum 
demand  exists  lor  about  six  consecutive  weeks  in  the  year,  and  dur- 
ing several  weeks  prior  to  and  succeeding  that  time  we  {lave  experi- 
enced very  cold  weather,  creating  for  a  short  time  only  about  the  same 
daily  demand.  The  rate  of  consumption  has  upon  several  occasions  in- 
creased 140  per  cent-  within  a  very  few  hours,  owing  to  sudden  de- 
crease in  temperature.  An  increase  of  from  100,000  to  240,000  cu- 
bic feet  per  hour  in  the  rate  of  consumption  is  of  fre(|uent  occurrence* 
and  thus,  in  fourteen  hours,  were  we  supplying  a  manufactured  fuel 
gas,  we  would  be  compelled  to  meet  the  difficulty  arising  from  a  sud- 
den demand  for  an  increase  of  1,960,000  cubic  feet  in  that  time. 
The  output  during  the  remaining  ten  hours  being  meager  in  compari- 
son, no  material  addition  is  required  to  these  figures.  We  should  be 
compelled,  if  operating  any  of  the  fuel  gas  apparatus  now  in  use  at 
Other  cities,  to  keep  a  certain  amount  of  skilled  labor,  during  a  major 
portion  of  the  time  having  absolutely  nothing  with  which  to  keep  it 
employed,  and  a  wasteful  cnnsum|jtiun  of  fuel  would  be  necessary  to 
keep  the  plant  ready  for  the  recjuirements  of  a  decreased  temper- 
ature. 

Now  we  are  asked  what  plan  is  proposed  to  avoid  this  in  the  plant 
aforementioned.  Simply  this:  A  number  of  ovens  could  be  kept  in 
reserve  for  repairs,  and  those  required  for  the  maximum  output  could 
be  kept  in  operation  during  that  season  w*hen  the  greatest  production 
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is  essential.  When  the  total  amount  made  is  not  required  by  con- 
sumers, by  a  simple  valve  arrangement  the  surplus  gas  could  be  util- 
ized as  fuel  under  the  ovens,  and  by  the  beat  generated  in  its  com- 
bustion the  carbonization  of  coal  and  manufacture  of  gas  could  be 
continued.  Should  the  rate  of  consumption  suddenly  increase »  solid 
fuel  could  again  be  brought  to  the  rescue.  The  number  of  ovens  in 
use  could  be  regulated  to  suit  the  demands  of  the  various  seasons. 

The  quality  of  gas  generated  would  be  that  of  straight  coal  gas  ofj 
12  candles;  and  if  this  method  were  ado[Jted  by  gas  companies  the 
product  could  be  utilized  also  for  illuminating  purposes  by  being 
mixed  with  a  richer  gas  in  the  gasometer.  \\  here  coal  can  be  ob- 
tained at  a  reasonable  rate,  the  method  proposed  cotjld  be  adopted 
with  advantage. 

According  to  the  United  States  geological  survey  for  the  year  1895, 
there  were  consumed  in  the  manufacture  of  coke,  in  this  immediate 
district,  9,336,702  tons  of  coal,  from  which  were  produced  6,229,051 
tons  of  coke.-  The  average  results  obtained  from  slack  coal  per  ton 
of  2,000  pounds,  carbonized  in  retorts,  are  as  follows:  9,000  cubic 
feet  of  13-candle  gas;  1,260  pounds  of  coke;  ti  gallons  of  tar,  and 
16  pounds  of  80-ounce  ammoniacal  liquor.  Therefore,  the  amount 
of  coal  aforementioned  would  yield  84,480,318,000  cubic  feet  of  15- 
candle  gas;  11,887,244,520  pounds  of  coke;  103.253,722  gallons  of 
tar,  and  150,187,232  pounds  of  8o-<iunce  ammoniacal  li<|Uor. 

Your  attention  having  been  previously  called  to  the  fact  that  coke 
alone  of  all  these  products  is  utilized,  you  can  now  perceive  the  enor- 
mity of  the  waste  resulting  from  the  use  of  these  antiquated  ovens. 

From  approximate  data  at  hand  it  is  found  that  98 q  artificial  gas 
companies  operating  in  the  United  States  produced,  during  the  ycafi 
1894.  52,642,000,000  cubic  feet  of  gas:  and  it  is  no  doubt  somewhat! 
surprising  to  this  fraternity  to  consider  that  this  amount  is  over  37  per 
cent,  less  than  that  annually  allowed  to  ascend  from  the  craters  of 
these  Western  Pennsylvania  ovens.  Granting  that  at  least  60  per  cent, 
of  the  gas  made  by  these  989  companies  is  oil-water  gas,  then  the  de* 
ficit,  considering  coal  alone,  is  over  75  per  cent.  In  other  words, 
while  the  companies  of  our  vast  territory  producing  coal  gas  are  car- 
bonizing 250  tons  of  coal,  the  gaseous  products  of  over  1,000  tons 
are  being  lost  in  a  very  small  comparative  section.  The  reali/,ation 
of  this  fact  more  firmly  fixes  in  our  minds  the  propriety  of  the  old 
adage,  *^  Truth  is  sometimes  stranger  than  fiction.** 

Having  considered  a  change  in  the  coking  systems  by  which  all 
products  could  be  saved  arid  utilized,  and  the  disposition  to  be  made 
of  the  gas  manufactured,  we  are  now  confronted  by  (|uesdons  in  re- 
gard to  the  sale  of  the  remaining  products — namely,  coal  tar  and  am- 
monia. The  answer  to  these  questions  may  be  condensed  by  the  ob- 
servation of  two  well-known  facts:  ist,  the  constant  displacement  of 
coal  gas  by  the  greatly  increased  manufacture  of  oil-water  gas ;   and^ 
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id,  the  steady  growth  of  the  industries  of  oar  nation,  creating  a 
greater  demand  for  these  by-products.  In  addition  to  the  importa- 
tion of  large  quantities  of  pitch  and  refined  materials  olitainable  from 
coal  tar  each  succeeding  year,  about  one-half  our  total  consumption 
of  ammoniacal  compounds  is  purchased  from  foreign  countries. 
With  the  knowledge  at  hand  that  our  gas  works  furnish  but  a  small 
proportion  of  the  American  products,  there  seems  no  reason  at  pres- 
ent why  the  coke  companies  should  meet  with  any  consideralde  diffi- 
culty in  obtaining  a  ready  and  profitable  market  for  these  residuals. 
These  imports  are  not  occasioned  by  excessive  American  prices,  but 
by  a  deficit  we  cannot  at  present  supply.  In  the  treatment  of  this 
subject  I  regret  that  time  does  not  permit  me  to  say  all  I  would ;  but 
if  something  has  been  offered  toward  the  solution  of  an  interesting 
and  complicated  problem,  I  shall  feel  that  my  effort  has  accomfjlished 
a  desirable  end. 

Calcium  Carbide. — **  Calcium  carbide**  and  ^'acetylene"  are 
names  which  have  met  the  view  of  the  gas  worid  as  spectres  of  the 
night.  As  we  have  been  promised  a  very  interesting  paper  upon  this 
subject,  1  shall  pass  it  over  with  the  expression  of  but  few  words.  We 
have  been  so  often  threatened  with  complete  and  sudden  annihilation 
by  new^  discoveries  that  former  circumstances  would  warrant  the 
assertion  that  if  this  new  gaseous  product  '^  acetylene"  is  to  be  an 
enemy,  we  can  certainly  find  some  means  of  sturdy  warfare^  and  if  it 
proves  an  auxiliary  it  shall  meet  with  spontaneous  welcome  from  our 
fraternity. 

Atunutpal  ControL — Proceeding  to  the  ([uestion  of  municipal  con- 
trol of  gas  plants,  a  theme  upon  which  there  has  been  much  thought 
and  many  debates,  very  little  comment  is  necessary.  Elaborate 
arguments  have  been  made  setting  forth  the  marvellous  success  of 
many  of  the  water  works  and  electric  lighting  entt:rprises  controlled 
by  local  governments,  l)ut  I  venture  to  state  that,  were  the  conditions 
of  these  institutions  sifted  to  the  bottom,  there  would  be  found  a  pre- 
vailing state  of  dishonesty  and  treachery  to  the  public  trust.  And 
why?  Because  in  order  to  maintain  certain  parties  and  people  in 
power,  the  ward  heeler  must  receive  a  reward  for  his  patriotism  in 
the  form  of  an  easy  position  which  shall  necessarily  not  interfere  with 
his  political  work,  and  attached  to  which  must  be  provided  a  reason- 
able salary  l>aid  from  taxes  collected  from  the  public.  Numerous  in- 
stances of  this  kind  could  be  cited  by  my  fellows  of  this  Association, 
as  I  presume  that  almost  all  of  our  raerabers  have  at  some  time  dis- 
covered some  such  condition  of  affairs. 

We  have  the  authorized  statements  of  men  of  experience  in  munici- 
pal affairs  to  support  these  assertions,  and  the  developments  of  inves- 
tigations made  clearly  decide  the  existing  fact  thaty  under  the  present 
system,  municipal  control  of  public  plants  is,  in  a  majority  of  cases, 
accompanied  by  more  detriment  than  benefit  to  the  majority  of  per- 
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sons  interested,  and  is,  generally  speaking,  the  outcome  of  a  desire 
for  revenge  upon  some  unpopular  corporation  or  persons. 

Opportunities  of  our  Young  Men, — Opportunities  offered  our  young 
men  for  advancement  to-day  are  much  greater  than  when  many  of 
us  served  our  apprenticeship  and  during  our  earlier  years  in  charge 
of  plants.  To-day  the  young  man  has  an  opportunity  of  improving 
himself  by  the  study  of  chemistry,  geometry,  civil  and  mechanical  en- 
gineering, and  other  sciences — aids  to  a  gas  engineer  at  all  times. 
These  are  opportunities  our  young  men  should  grasp,  as  they  cannot 
afford  to  lay  aside  such  an  important  matter  as  advancement  in  their 
chosen  vocation.  The  practical  man,  with  his  knowledge  of  me- 
chanics and  routine  work,  and  the  theoretical  man,  whose  knowledge 
is  based  upon  a  clear  understanding  of  the  sciences,  are  each  desira- 
ble articles ;  but  a  man  who  is  a  combination  of  the  two,  certainly 
combines  their  value  also.  Do  not  plead  lack  of  time,  for  no  such 
thing  exists.  There  is  truth  in  the  old  assertion  relating  to  a  time  and 
place  for  all  things.  Young  men  have  been  known  to  labor  at  the 
most  menial  callings  by  day,  and  during  the  evening  hours  devote 
time  and  attention  to  more  important  matters,  by  which  in  later  years 
they  were  lifted  far  beyond  the  average. 

It  is  to  be  sincerely  hoped,  as  time  progresses,  the  number  of  gas  en- 
gineers with  good  executive  ability,  who  can  draw  a  company's  plans, 
perform  chemical  experiments  pertaining  to  its  products,  and  be  able 
to  turn  a  hand,  when  necessary,  to  mechanical  work,  shall  steadily 
increase  ;  and  if  we  are  compelled  by  circumstances  to  employ  others 
to  accomplish  such  labors  as  these,  it  should  surely  give  us  the  greatest 
satisfaction  to  know  when  they  are  performed  in  a  correct  manner. 
The  advancement  of  the  times  demands  that  we  should  acquaint  our- 
selves with  the  cause  of  problems  commanding  our  attention,  and  the 
effect  of  their  solution. 

Conclusion, — Some  words  of  appreciation  are  due  the  editors  of 
the  American  Gas  Li^ht  Journal  and  the  Progressit>e  Age,  whose 
clftcient  services  have  contributed  greatly  towards  the  elevation  of  the 
gas  industry,  by  their  ready  explanations  of  interesting  problems,  and 
other  valual)le  information  expressed  through  their  columns.  At  no 
time  since  the  publication  of  the  first  copy  of  an  American  Gas  Light 
Journal  have  we  been  represented  in  such  an  able  manner  by  a  press 
devoted  to  our  interests,  and  it  is  gratifying  to  know  that  our  frater- 
nities duly  recognize  their  services. 

My  thanks  are  publicly  expressed  to  Mr.  Jos.  D.  Weeks,  editor  of 
the  American  Manufacturer,  of  this  city,  for  the  great  assistance  de- 
rived from  his  work  on  the  ''  Manufacture  of  Coke,"  and  to  Mr.  E. 
C.  Hrown,  of  New  York,  to  whose  valuable  *'  Directory  of  American 
(ias  Companies  ''  I  am  indebted  for  aid  in  the  compilation  of  statis- 
tics, rhis  latter  work  is  deserving  of  more  encouragement  from  its 
real  l)eneficiaries  (the  gas  companies)  in  the  future  than  it  has  hitherto 
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received.  Incomplete  reports  from  many  cities  rendered  it  necessary 
to  make  approximate  estimates  in  such  cases,  and  there  is  no  apparent 
reason  why  the  editor  should  not  obtain  all  desired  information  in  a 
cheerful  and  prompt  manner  from  the  officials  of  the  various  com- 
panies. The  work  certainly  deserves  our  patronage,  and  should 
receive  it. 

With  an  expression  of  my  deep  appreciation  for  the  kind  attention 
accorded,  I  shall  conclude  these  remarks,  hoping  that,  with  the  ad- 
vantages at  hand  and  discussions  to  follow  upon  papers  of  interest 
and  intrinsic  value  to  our  future  welfare,  this  meeting  shall  be  made 
one  long  to  be  cherished  in  the  hearts  of  our  Association,  to  whose 
former  gatherings  we  are  now  able  to  refer  with  sensations  of  genuine 
pride. 

The  address  was  referred  for  analysis  to  the  following  Committee : 
Messrs.  E.  H.  Jenkins,  Irvin  Butterworth  and  E.  G.  Cowdery. 

The  Board  of  Directors  submitted  the  following  report : 

REPORT  OF  BOARD  OF  DIRECTORS. 

The  annual  meeting  of  the  Board  of  Directors  of  the  Western  Gas 
Association  was  held  at  ii  a.m.,  Tuesday,  May  14th,  at  the  Monon- 
gahela  House,  Pittsburgh,  Pa.,  and  was  called  to  order  by  the  Presi- 
Mr.  I.  C.  Baxter.  The  following  members  of  the  Board  were  pres- 
ent: Irvin  Butterworth,  Geo.  T.  Thompson,  W^m.  McDonald,  James 
Forbes,  W.  M.  Eaton,  Robert  Young,  J.  W^  Stratton. 

On  motion  of  Mr.  Thompson,  the  following  papers  were  accepted 
for  presentation  to  the  Association : 

''Incandescent  Gas  Lighting,''  by  Mr.  S.  M.  Highlands,  Clin- 
ton, la. 

'^  Metal  Gasholder  Tanks,"  by  Mr.  Alten  S.  Miller,  Long  Island 
City,  X.  Y. 

''  Advantage  of  the  Metric  System  for  All  Calculations,"  by  Mr. 
■  Geo.  H.  Harper,  Altoona,  Pa. 

'*  Natural  Gas  as  a  Pioneer  for  Artificial  Fuel  Gas,"  by  Mr.  Don- 
ald McDonald,  Louisville,  Ky. 

"  Acetylene,"  by  Mr.  F.  L.  Slocum,  Pittsburgh,  Pa. 

''  Experience  with  Foul  Gas,"  by  Mr.  Jas.  T.  Lynn,  Detroit, 
Mich. 

''Amraoniacal  Liquor,  with  Special  Reference  to  the  Universal 
Saving  of  Same,  by  Gas  Companies,"  by  Mr.  Geo.  Osius,  Detroit, 
Mich.  ' 

''  Recuperative  Furnaces,  as  Applied  to  Bench  Firing;  Their  Op- 
eration and  Results,"  by  Mr.  J.  A.  Faux,  Pittsburgh,  Pa. 

*'  Best  Method  of  Introducing  Gas  Engines,"  by  Mr.  C.  B.  Case, 
Milwaukee,  Wis. 

"  The  Storage  and  Handling  of  Oils  in  a  Gas  W^orks,"  by  Mr.  D. 
J.  Collins,  Chicago,  111. 
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*' Wrinkle  Department,"  edited  by  Mr.  Geo.  T.  Thompson,  St. 
Louis,  Mo. 

On  motion  of  Mr,  Butterworth,  it  was  carried  that  the  hours  of 
9:30  A.M.  and  1:30  P.M.  be  selected  as  the  time  for  convening  the 
meetings  of  the  Association — Eastern  time  to  govern.     • 

The  Secretary  read  his  report  of  receipts  and  disbursements,  as 
follows : 

TREASURER'S  REPORT. 
Receipts, 

To  membership  fees %  145  00 

'*  annual  dues i  ,033  00 

"  sale  of  badges 45  50 

"  balance  from  May  i,  1894 395  81 

^1,619  31 

Disbursements. 

By  Secretary's  salary $  400  00 

"  sundry  bills,  as  per  vouchers 887  73 

"  bal.  cash  on  hand.  May  i,  1895..       33'   5^ 

gi,6i9  31 

The  President  appointed  the  following  Committees : 

Auditing  Committee — Geo.  T.  Thompson,  W.  M.  Eaton  and 
James  Forbes. 

Applications  on  MEMBEksHip — Wm.  McDonald,  Irvin  Butterworth, 
E.  H.  Jenkins. 

On  motion  of  Mr.  Thompson,  it  was  carried  that  the  Association 
visit  in  a  body  the  exhibition  of  gas  appliances,  after  the  adjournment 
of  the  first  day's  session. 

On  motion,  the  Board  adjourned. 

Jas.  W.  Dunbar, 

Secretary. 

Mr.  Thompson  presented  the  following  report: 

REPORT  OF  THE  AUDITING  COMMITTEE. 

To  the  Western  Gas  Association :  Your  Auditing  Committee  hereby 
report  that  they  have  examined  the  books  of  the  Treasurer,  and  com- 
pared the  past  financial  year  with  the  amounts  shown  in  the  cash 
books;  finding  all  correct  and  properly  footed,  with  the  reported 
balance  in  bank  to  the  Association's  credit. 

Respectfully  submitted, 

Geo.  T.  Thompson, 
W.  M.  Eaton, 
Jas.  Forbes, 

Auditing  Committee^ 
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LETTERS  AND  TELEGRAMS  OF  REGRET. 

The  Secretary  announced  that  he  had  received  letters  or  telegrams 
from  the  following  named  gentlemeo,  regretting  their  inability  to 
acknowledge  in  person  the  Association's  invitation  to  participate  in 
the  proceedings: 

Col  J.  H.  Armington,  Col,  F,  H.  Benson,  Mr,  Fred.  Egner,  Mr, 
F:  H*  p:ichbaum,  Mr.  J,  Gimper,  Mr.  G.  W.  Graeff,  Gen,  Jno,  P. 
Harbison,  Mr.  E*  C  Jones,  Mr,  C.  H.  Nettleton,  Mr*  \\\  H,  Pear- 
son, CoL  Jos,  R.  Thomas,  Mr,  A,  C.  Wood,  Mr.  \V.  A.  Wood. 

APPOINTMENT  OF  SPECIAL  COMMITTEES. 

The  President  then  announced  the  membership  of  the  following 
Special  Committees: 

On  Nominations — Messrs,  J,  B.  Howard,  Geo.  G.  Ramsdell,  B, 
E.  Cbollar,  Jas.  Ferrier  and  A.  F.  Nash. 

On  Place  of  Next  Meeting — Messrs,  E,  G.  Cowdery,  J.  \\\ 
Stratton,  Peter  Young,  W,  M,  Eaton  and  George  E,  Woods. 

On  Memorials — Messrs,  Ir\in  Butter  worth,  J  as.  Forbes  and  C,  H» 
Evans. 

On  Final  Resolutions — Messrs,  Jas.  Somerville,  J,  A,  Faux  and 
W,  B,  SeUers. 

READING  THE  PAPERS. 

The  President  then  introduced  Mr.  S.  M,  Highlands,  of  Clinton, 
la, V  who  read  the  following  paper  on 

INCANDESCENT  G.\S  IJGHTING. 

The  subject  of  incandescent  gas  lighting,  and  its  relation  to  the  gas 
industry,  is  a  question  which  would  seem  to  warrant  very  careful  con- 
sideration. 

The  Western  Gas  Association  has  been  proverbial  for  its  conserva- 
tism, but  the  individuals  composing  it  have  been  as  wide  awake  and 
progressive  as  those  of  any  other  industry  of  similar  magnitude. 
Several  years  ago  it  was  rank  heresy  to  mention  water  gas  at  our 
meetings,  but  the  ollicers  of  the  various  companies  here  represented 
investigated  the  merits  of  the  new  method  of  gas  making,  and  the  re- 
sult is  that  nearly  90  per  cent,  of  the  gas  made  in  the  West  is  water 
gas^  and  they  are  again  turning  their  attention  to  new  methods  which 
would  seem  to  promise  even  better  results. 

With  the  advent  of  a  properly  constructed  gas  stove^  they  were 
quick  to  see  its  merits,  and  that  its  proper  introduction  meant  not 
only  largely  increased  sales  of  gas,  but  fortunes  for  the  manufacturers » 
and  to-day  the  gas  company  is  the  exception  that  does  not  carry  a 
large  line  of  stoves  in  a  finely  equipped  show  room,  with  men  whose 
sole  duty  is  to  push  their  sale  and  use,  as  far  as  possible ;  and  none  of 
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those  who  have  earnestly  tried  the  introduction  of  gas  stoves  have 
been  disappointed. 

The  gas  engine  has  not  met  with  quite  so  cordial  a  reception. 
After  a  pretty  thorough  investigation  of  its  merits,  they  have  found  its 
high  cost,  low  consumption  of  gas  and  limited  field  would  not  permit 
of  returns  sufficiently  remunerative  to  justify  their  handling  them  ex- 
cept as  an  incident,  and  to  supply  the  wants  of  a  customer  who  really 
wanted  one. 

\\  ith  the  advent  of  electric  lighting  came  a  new  element  of  uncer- 
tainty, but  a  thorough  investigation  demonstrated  two  things:  First, 
that  there  was  actually  a  demand  for  electric  light,  and  it  was  here  to 
stay :  second,  that  there  was  a  fair  margin  of  profit  in  the  business, 
and  the  gas  companies  were  the  proper  parties  to  handle  it.  To-day 
no  less  than  248  gas  companies  in  the  Central  and  Western  States  are 
operating  electric  light  plants :  and  when  such  companies  as  the  1^- 
clede  of  St.  Louis,  the  Cincinnati,  the  Louisville,  St.  Paul,  Rochester 
and  others  engage  in  it  as  extensively  as  they  have  done,  it  denaon- 
strates  that  the  business  actually  has  its  merits ;  and  so  extensive  has 
been  the  investment  by  Western  gas  companies  in  the  electric  light 
business,  that  this  Association  might,  with  propriety,  be  called  the 
Western  Gas  and  Electrical  Association. 

The  foregoing  are  simply  cited  as  illustrative  of  the  fact  that  gas 
men  are,  as  a  rule,  fully  alive  to  their  interests,  and  ever  ready  to  take 
up  and  adopt  any  appliance  or  method  that  will  add  to  their  business 
and  consecjuent  profits,  and  equally  able  to  discriminate  against  any 
appliance  that  would  be  either  detrimental  or  not  sufficiently  profita- 
ble to  warrant  their  taking  up  and  adopting  it  either  for  their  own  use 
or  the  use  of  their  customers. 

With  the  advent  of  the  incandescent  gas  lamp,  we  are  met  with  two 
startling  propositions.  The  first  is  the  introduction  of  a  gas  burner 
which  promises  to  give  an  efficiency  of  300  to  400  per  cent,  as  com- 
pared to  those  we  have  been  accustomed  to :  the  second  is  the  intro- 
duction of  a  gas  appliance  through  agencies  entirely  independent  of 
the  gas  companies. 

It  is  not  necessary  here  to  enter  into  a  technical  discussion  of  the 
Wclsbach  burner,  as  it  is  familiar  to  all  of  you,  and  it  is  to  be  presumed 
that  most,  if  not  all  of  you,  have  experimented  enough  with  it  to  be 
pretty  well  satisfied  in  your  own  minds,  both  as  to  its  merits  and  weak- 
nesses. 

We,  as  gas  men,  have  labored  long  and  earnestly  to  devise  means 
whereby  our  sales  of  gas  could  be  increased. 

All  our  reductions  in  the  prices  of  gas — and  they  have  been  many — 
have  had  this  one  object  in  view,  and  when  these  reductions  have  failed 
to  increase  the  sales  sufficiently  to  increase  the  gross  revenue  the  redac- 
tions have  been  regarded  as  a  business  mistake.  Our  old  coal  gas 
benches  and  apparatus  have  been  discarded  and  thrown  into  thescnqp 
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pile  to  make  room  for  improved  methods  whereby  we  could   make  a 
better  gas,  and  thereby  increase  otir  sales. 

The  history  of  the  gas  business  up  to  the  present  time  has  been  one 
of  continued  growth  and  prosperity,  giving  ample  proof  that  we  had 
successfully  studied  and  managed  the  interests  entrusted  to  our  care. 
Now  shall  we,  as  custodians  of  these  vast  interests,  adopt  methods  and 
appliances  whose  sole  merit  is  that  they  will  decrease  our  business  and 
damage  the  interests  which  we  are  expected  to  protect?  The  sole  re- 
commendation of  the  incandescent  gas  lamp  is  that  it  will  furnish  a 
large  volunie  of  light  with  a  small  consumption  of  gas.  No  one  ever 
pretended  that  the  light  is  beautiful  or  pleasant,  or  the  lamp  ornamen- 
tal. On  the  contrary,  it  is  conceded  by  all  that  the  color  of  the  light 
is  nothing  but  a  ghastly  glare,  offensive  and  painful  to  the  eye.  No 
one  ever  thought  that  the  rays  from  the  -electric  arc  were  pleasing,  or 
that  it  was  fit  for  our  houses,  churches  or  clubs,  and  that  it  could  but 
be  barely  tolerated  in  the  large  stores;  yet  it  is  a  pleasing  light  as 
compared  with  the  incandescent  gas  lamp  with  which  we  are  most 
familiar.  The  only  recommendation  the  incandescent  electric  light 
ever  had  was  its  convenience  and  the  beauty  and  softness  of  the  light, 
and  while  admittedly  the  most  exf>ensive  light,  it  has  merits  enough 
to  make  it  the  most  wonderful  success  this  world  has  ever  witnessed. 
Never  before  has  any  new  appliance  met  with  such  a  wide  and  exten- 
sive demand.  The  short  space  of  fifteen  years  has  been  sufficient  to 
thoroughly  distribute  it  over  the  entire  world,  and  the  factories  for 
making  the  lamps  alone  are  numbered  by  the  hundreds^  with  individual 
capacities  of  turning  out  many  thousand  lamps  per  day;  and  it  is  safe 
.  to  assume  that  no  less  than  half  a  miOion  lamps  per  day  are  ret[uired 
'to  supply  the  demand  for  this  most  beautiful  and  expensive  Ught. 
This  in  itself  is  sufiicent  proof  that  low  price  is  not  absohitely  neces- 
sary to  success.  What  else  than  low  price  of  light  has  the  incandes- 
cent gas  lamp  to  recommend  it?  Possibly  to  use  as  a  competitor  of 
the  electric  light ;  but  if  so,  to  whose  advanUige?  Certainly  not  to 
that  of  the  gas  company,  if  the  old  gas  customers  are  also  to  be  per- 
mitted to  use  ft.  Were  this  burner  to  be  generally  introduced  at  once 
to  the  present  line  of  gas  customers  it  would,  without  doubt,  curtail 
our  output  for  lighdng  purposes  by  at  least  50  per  cent,,  and  the  con- 
set  [uences  of  this  wholesale  reduction  of  the  %^olume  of  our  business 
you  can  picture  to  yourselves.  As  managers,  how  many  of  you  would 
care  to  face  the  proposition?  True,  the  burner  has  held  a  limited 
success  in  street  lighting  in  some  European  cities,  but  its  chances  of 
displacing  the  electric  arc  lamp  in  American  cities  are  so  remote  that 
it  is  not  worth  consideration. 

If  anything  else  were  needed  in  this  new  and  much  advertised 
lamp  to  cause  gas  men  to  view  it  with  alarm,  it  is  found  in  the  meth- 
ods adopted  for  its  introduction.  In  the  majority  of  cities  special 
agents  are  appointed   for   its   sale   who  have  no  connection  with  the 
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gas  company,  and  any  orders  the  gas  company  may  give  for  lamps 

are  entirely  ignored. 

The  only  possible  interest  these  agents  may  have  in  the  matter  is 
to  sell  the  greatest  possible  number  of  burners  with  the  least  exertioQ. 
His  easiest  and  best  customers  are  found  amongst  the  largest  gas  cus^ 
tomers— those  whose  bills  are  the  greatest.  Little  if  any  effort  is 
made  by  them  to  sell  to  users  of  electric  light,  and  none  at  all  to 
those  who  are  using  oil.  Dwelling  houses  and  stores  that  are  not 
using  gas  arc  left  severely  alone,  as  not  being  worth  botbenog  with* 

So  far  as  my  investigation  goes,  those  gas  companies  who  have 
successfully  met  electric  competition,  and  fattened  under  it.  now  fmd 
their  consumption  falling  off  because  of  the  use  of  the  incandescent 
gas  lamp.  Their  number  of  consumers  may  be  slightly  increasing, 
but  the  increase  in  the  number  of  consumers  is  more  than  offset  by 
the  reduction  in  the  bills  of  their  larger  customers  The  hardest 
thing  in  this  connection  the  gas  man  has  to  contend  with  is  that  he 
cannot  use  this  burner  in  working  up  business  among  the  smaller 
houses,  for  the  reasons:  First,  he  cannot  get  the  burners;  and.  sec- 
ond, they  are  too  expensive  for  this  class  of  customers  to  buy,  and 
they  are  not  able  to  give  them  the  care  necessary  for  their  main- 
tenance. Possibly  some  day  we  may  be  able  to  secure  an  incandes- 
cent gas  lamp  whose  rays  will  be  more  pleasing,  whose  price  will  be 
reasonable,  and  which  gas  men  can  buy  and  sell  along  with  their  pas 
stoves  and  other  appliances  to  whomsoever  will  buy.  And  when  that 
day  comes  it  may  be  to  our  interest  to  see  them  introduced  :  but  to- 
day the  electric  light  and  carbon  oil  lamp  are  not  half  so  dangerous 
to  the  gas  man  as  is  the  incandescent  gas  lamp. 

DISCUSSION. 

Mr»  Walton  Clark — ^I  want  to  be  the  first  to  congratulate  Mr. 
Highlands  upon  the  courage  he  has  shown  in  presenting  this  paper. 
He  has  shown  not  only  that  he  has  convictions,  but  that  be  has  the 
full  courage  of  his  convictions, when  he  can  stand  up  in  the  face  of  this 
display  and  say  what  he  has  said  of  the  VVelsbach  li^ht*  While  be 
has  been  reading  1  have  made  a  few  notes  which,  with  your  permis- 
sion, I  will  read.  Higher  candle  power  means  more  light  per  cubic 
foot  of  gas.  Whether  this  higher  candle  power  results  from  richer 
gas,  or  from  improvement  in  the  conditions  attending  the  combus- 
tion of  the  gas,  the  result  is  the  same — an  increase  in  the  amount  of 
light  obtained  by  the  consumer  for  every  dollar  paid  over  the  desk 
of  the  cashier  into  the  cash-drawer  of  the  gas  company,  or  a  reduc- 
tion in  the  number  of  dollars  paid  for  the  service  previously  enjoyed. 
It  has  been  generally  believed  that  this  has  resulted  in  good  io  the 
gas  company.  It  is,  I  believe,  considered  an  axiom  by  political 
economists  that  any  improvement  in  the  way  of  cheapening  the  cost  of 
production  results  in  the  extension  of  sales,  and   increases  the   pros* 
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perity  of  the  supplier.  Certainly  gas  companies  have  had  no  reason 
to  regret  the  displacement  of  old  forms  of  burners  by  the  checked 
batswing  and  the  Argand,  because  with  the  improved  service  has 
come  increased  consumption  of  gas^and  with  the  increased  consump- 
tion has  come  increased  prosperity.  Why  Mr.  Highlands  should  an- 
ticipate a  reversal  of  the  laws  of  trade  and  the  experience  of  gas  compa- 
nies in  the  case  of  the  Welsbach  light  he  has  not  made  clear  In  the 
absence  of  any  demonstration  of  the  discovery  of  new  laws,  w^e  naust 
believe  that  the  old  laws  will  prevail,  and  that  the  introduction  of  the 
Welsbach  light  will  enable  gas  companies  to  hold  their  present  desir- 
able financial  i»osition.  lo  be  consistent,  it  seems  to  me  that  Mr, 
Highlands  should  oppose  the  introduction  of  gas  stoves,  or  the  use 
of  any  gas-saving  appliances;  he  must  refuse  to  supply  new  burners, 
or  to  aid  his  consumers  in  getting  from  the  gas  they  burn  the  gri^atest 
possible  amount  of  light.  He  knows,  as  his  paper  shows,  that  this 
course  is  not  dictated  by  wisdom;  and  so,  I  think,  we  must  look 
elsewhere  to  find  the  animus  of  his  paper.  Possibly  it  may  be  found 
in  the  following  sentence:  '-'■  If  anything  else  were  needed  in  this  new 
and  much  advertised  lamp  to  cause  gas  men  to  view  it  with  alarm,  it 
is  found  in  the  methods  adopted  for  its  introduction.  In  the  majority 
of  cities,  special  agents  are  appointed  for  its  sale,  who  have  no  con- 
nection with  the  gas  company,  and  any  orders  the  gas  company  may 
give  for  lamps  are  entirely  ignored."  As  to  the  truth  of  the  state- 
ment that,  *'  in  the  majority  of  cities  special  agents  are  appointed," 
I  do  not  know.  Doubtless  if  special  agents  are  appointed,  and  the 
gas  company  is  not  intrusted  with  the  sale  of  the  lamps^  it  is  because 
the  experience  of  the  Welsbach  Company  has  been  that  it  could  not 
push  its  sales  through  the  gas  companies.  I  believe  that  Mr  High- 
lands himself  has  previously  put  himself  on  record  as  having  opposed 
the  introduction  of  the  Welsbach  light  because  it  burned  too  little 
gas,  and  that  the  Welsbach  Company  therefore  did  not  give  Mr. 
Highlands,  in  the  city  wdiich  he  represents,  the  agency  for  the  sale  of 
the  Welsbach  light.  As  to  that  I  think  it  probable  some  one  con- 
nected with  the  Welsbach  Company  might  have  something  to  say* 
There  was  certainly  a  temporary  reduction  in  the  amount  of  gas  sold 
in  some  of  the  European  cities  immediately  following  the  introduc- 
tion of  the  improved  light ;  but  that  those  reductions  were  perma- 
nent I  do  not  at  all  believe.  My  experience  in  the  companies  with 
which  1  am  associated  shows  that  it  is  not  permanent*  On  the  con- 
trary, it  shows  that  the  introduction  of  the  Welsbach  light  increases 
the  sales  of  gas.  From  the  entirely  inadequate  compensation  that 
comes  to  a  *' gas-house  hustler,''  I  have,  in  the  course  of  20  years, 
been  able  to  save  a  few  hundred  dollars,  which  1  have  invested  in  gas 
stocks.  I  desire  particularly  that  in  the  cities  in  which  I  am  inter- 
ested in  gas  property  the  Welsbach  light  should  be  pushed  to  the 
fullest  extent.     Mr.  Highlands  himself  gives  evidence   that  increase 
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of  sales  must  follow  the  introduction  of  Welsbach  lights.  He  says, 
referring  to  the  agents  for  the  Welsbach  light:  **  His  easiest  and  best 
custoraers  are  found  amongst  the  largest  gas  consumers.  Those 
whose  hills  are  the  greatest.*'  Now  it  is  certain  that  the  largest  con* 
sumers  are  those  who  are  to  go  to  the  use  of  the  electric  light.  That 
certainly  is  the  experience  of  the  gas  companies  with  which  I  am 
connected.  He  says  again,  referring  to  the  small  gas  consumers: 
''They  are  too  expensive  for  this  class  of  customers  to  buy,  and  they 
are  not  able  to  give  them  the  care  necessary  to  their  maintenance." 
Therefore,  I  think  that,  from  Mr.  Highlands*  argument,  we  must 
draw  the  inevitalile  conclusion  that  the  W  elshach  light  can  be  placed 
with  gas  consumers  who  are  liable  to  use  the  electric  light,  and  that 
it  cannot  be  placed  with  gas  consumers  who  are  not  liable  to  use  the 
electric  light.  This  would  seem  to  indicate  that  the  Welsbach  light 
is  an  admirable  instrument  in  the  hands  of  a  gas  company  to  cut  the 
electric  light  out  of  the  lield,  without  at  all  interfering  with  the  con- 
sumption of  the  great  majority  of  its  consumers— the  small  consum- 
ers. Mr.  Highlands  says  further,  that  '^  little,  if  any,  effort  is  made 
by  them  to  sell  to  users  of  electric  light,  and  none  at  all  tu  those  who 
are  using  oil."  He  complains  that  the  Welsbach  Company  does  not 
go  into  the  street  and  seek  to  extend  the  use  of  gas  among  the  people 
who  are  living  along  the  line  of  mains  without  introducing  gas  into 
their  houses.  But  that  is  certainly  not  the  business  of  the  introducer 
of  gas  burners  or  appliances;  it  is  the  business  of  the  local  gas  com- 
pany, and  if  the  superintendent  of  that  company  has  properly  looked 
after  this  matter  there  is  no  room  for  the  Welsbach  agent,  or  aDy 
other  agent,  to  do  anything  more  in  that  line. 

Mr.  R.\msdfxl — I  should  dislike  very  much  to  see  this  paper  go  on 
our  records  without  the  Association  making  a  very  earnest  protest 
against  it.  I  am  entirely  unfamiliar  with  Mr.  Highlands'  situation » 
and  with  the  arrangements  which  he  may  or  may  not  have  with  the 
Welsbach  Company,  which  have  been  intimated  upon  this  floor.  But 
my  experience  with  these  lamps  is  so  entirely  different  from  his,  as  is 
the  experience  of  about  every  gas  man  with  whom  I  have  had  any 
conversation  on  the  subject,  that  I  am  very  confident  we  cannot  afford 
to  have  such  a  statement  go  forth  without  an  earnest  protest.  I  do 
not  propose  to  take  his  statements  up  seriatim  .  but,  in  the  first  place, 
I  must  say  I  think  some  of  his  propositions  are  entirely  untenable,  as 
based  not  ooly  upon  my  own  experience,  but  upon  the  experience  ol 
almost  any  of  us.  Taking  our  own  experience  as  a  basis  (and  I  have 
no  doubt  it  corresponds  w^ith  that  of  most  of  the  members),  I  may  say 
that  when  we  first  began  to  use  the  Welsbach  light  I  made  pretty  care- 
ful tests  and  records  of  its  effect.  The  summary  of  those  results  shows 
that  about  one-third  of  the  new  consumprion  comes  from  oil  con* 
sumers,  about  one-third  from  incandescent  electric  light  consumers, 
and  the  balance  from  our  own  gas  consumers;  and  I  think  1   am  sale 
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in  sajdng  we  have  not  a  company  where  we  have  not  increased  our 
business  — our  sales  of  gas — by  the  introduction  of  tlie  Wels!>ach  light. 
Another  thing  worthy  consideration  is,  I  have  found  quite  a  strong 
desire  for  the  Welsbach  light  for  street  lighting.  I  think  the  position 
taken  on  this  point  by  Mr.  Highlands  is  entirely  wrong.  We  have 
closed  three  contracts  for  street  lighting  with  Welsbach  lights  that  I 
do  not  think  we  could  have  obtained  in  any  other  way.  We  have 
another  contract  pending,  svhere  the  competition  is  from  arc  light, 
and  there  we  have  stationed  lam[)s  to  show  that  three  of  these  Wels- 
bach lami>s  will  aftbrd  as  good  illumination  for  all  practical  purposes 
as  an  arc  light.  We  e'xpect  also  to  obtain  that  contract.  I  therefore 
think  this  Association  should  go  upon  record  as  protesting  against  the 
sentiments  of  that  paper. 

Mr.  Highlands^^I  do  not  believe  that  any  gentlemen  here  present 
will  accuse  me  of  attempting  to  air  a  personal  grievance.  1  have 
none.  I  think  it  well  to  bear  both  sides  of  the  case,  and  will  give  an 
illustration.  1  will  simply  say  this:  Vou  will  probably  remember 
that,  in  a  paper  1  read  a  year  ago  before  this  x\ssociation.  1  said  I  had 
made  the  experiment  of  using  Welsbach  lights  to  drive  out  a  munici- 
pal electric  lighting  plant  in  what  was  the  adjoining  town  of  Lyons, 
but  which  now  constitutes  the  sixth  and  seventh  wards  of  Clinton. 
The  results  of  some  of  that  work  1  have  here.  As  some  of  you  will 
probably  remember,  this  is  the  place  where  we  succeeded  in  driving 
the  city  electric  light  plant  out  by  using  the  Welsbach  light.  In  1893 
we  had  135  meters  set  in  this  place,  and  were  selling  2,407.500  cubic 
feet  of  gas,  or  an  average  of  17,830  feet  per  year  per  meter.  In  the 
year  1S94  we  were  supplying  all  the  stores  with  gas,  nearly  all  of  which 
are  using  incandescent  gas  lamps,  and  in  the  meantime  a  considerable 
number  of  private  houses  put  in  Welsbach  lights  on  the  fixtures  where 
they  would  be  used  the  most;  so  that  here  we  have  an  ideal  place  to 
show  the  advantage  of  the  introduction  of  the  incandescent  gas  light. 
In  1894  we  had  160  meters  set  in  this  district,  through  which  was 
used  2,248,200  feet,  an  average  loss  per  meter  of  3,749*  or  a  total  loss 
of  599,840  feet;  or,  viewed  in  another  light,  we  had  driven  out  the 
electric  light  and  increased  our  investment  over  $500,  and  lost  the 
sale  of  159,300  feet  of  gas  in  the  experiment,  and  had  increased  the 
number  of  consumers  by  25.  I  have  one  more  sLatement  as  to  the 
benefits  derived  from  the  introduction  of  the  incandescent  gas  light. 
We  have  a  club  room  in  pur  city  which  used  81,400  feet  of  gas  from 
January  i  to  May  r,  1S94.  On  January  i,  1895,  we  replaced  the 
burners  commonly  used  there  with  the  Welsbach  burners,  and  from 
that  lime  to  May  i,  1895,  they  used  35,400  feet — a  loss  to  us  of  46,- 
000  feet,  or  over  50  per  cent,  on  one  customer  in  six  months.  . 

Mr.  Hlmphrevs— I  do  not  care  to  say  anything  in  answer  to  Mr. 
Highlands*  paper  in  defence  of  the  Welsbach  light,  because  I  think 
such   action  on  my  part  would   be  unnecessary;  but  I  would  like  to 
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enter  my  protest  against  what  seems  to  me  to  be  the  the  spirit  of  the 
paper  in  a  general  way.  Anything  which  we  can  do^  no  matter  what 
the  views  we  may  hold  about  it  at  first  may  be^  and  no  matter  how 
frightened  we  may  be  as  to  the  ultimate  result — if  there  is  anything 
that  we  can  do  to  give  our  consumers  more  light  for  a  given  expendi- 
ture of  money,  it  is  our  duty  to  do  it.  (Applause.)  But  1  think  we 
are  entirely  safe  in  going  further  than  that,  and  that  we  can  say  iD 
this  case  that  "'  Honesty  is  the  best  pohcy."  We  have  invariably 
found,  so  far.  that  where  we  have  taken  that  course  we  have  in  the 
long  run  found  profit  from  it.  And  I  do  not  have  the  slightest  hesi- 
tation in  saying  I  believe  that  in  the  future,  as  in  the  past,  we  will  find 
the  introduction  of  this  or  of  any  other  appliance  which  tends  to  give 
the  consumer  more  light  for  a  given  expenditure  of  money  will  be  to 
the  advantage  of  the  gas  companies  we  represent*     (Applause  ) 

Mr,  Jenkins — I  fully  agree  with  what  has  been  said  by  those  w^ho 
preceded  me,  that  this  Association  does  not  want  to  be  put  on  record 
as  opposing  any  device  which  may  reduce  the  cost  of  our  light  to  our 
consumers.  We  cannot  afford  to  do  that.  We  would  have  every 
newspaper  in  the  country  taking  that  question  up  and  hammering  us 
right  and  left.  In  fact  they  have  said  it  against  us  enough  times  al- 
ready* I  want  to  say.  however,  there  is  one  thing  in  Mr.  Highlands* 
■paper  that  meets  my  approval  in  this  respect:  I  think  the  gets  compa- 
nies should,  in  every  possible  case,  be  the  agent  in  introducing  the 
VWlsbach  light.  1  know  of  a  number  of  cases  where  special  agents 
in  towns  have  introduced  them,  with  no  interest  whatever  in  the  mat- 
ter except  to  sell  the*  burners.  I  can  cite  one  city  in  the  South  where, 
in  one  season,  i,8oo  burners  were  sold,  but  in  less  than  six  months 
nearly  one-half  of  those  burners  were  out  of  use,  simply  because  the 
agent  had  gone,  and  there  was  no  one  there  to  take  care  of  the  burn- 
ers. That  is  a  serious  matter  for  our  consideration,  1  was  in  a  barber 
shop  in  another  Southern  city  last  week,  in  whirh  there  were  three 
Welsbach  lights  and  four  ordinary  gas  burners,  and  I  can  assure  you 
that  one  ordinary  gas  burner  would  have  given  as  nmch  light  as  did 
those  three  Welsbach  lights,  because  of  the  condition  in  which  they 
were.  That  is  because  an  outside  agent  introduced  those  lights*  Wc 
have  pushed  the  Welsbach  lights  in  Columbus,  Ga.,  to  the  best  of  our 
ability,  and  without  regard  to  who  wanted  them.  We  have  sold  a 
number  of  them  there,  and  the  percentage  of  sales  has  been  about  as 
folluws:  For  displacement  of  gas  burners,  52  per  cent, ;  for  displace- 
ment of  electric  lights,  35  per  cent.  ;  the  remaining  15  per  cent,  is 
divided  among  consumers  of  oil  and  new  consumers.  We  have  in- 
creased our  sales  more  than  12  per  cent,  over  last  year.  (Applause.) 
I  want  to  say  another  thing  in  the  line  of  what  Mr.  Ramsdelt  said 
about  street  lighting.  We  made  an  experiment  of  about  three  months' 
duration  with  street  lighting  with  the  Welsbach,  and  I  am  satisfied^ 
from  that  experiment,  that  in  a  town  of  ordinary  size  we  can   in  B 
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sbort  time  get  back  the  best  part  of  the  street  lighting,  and  at  a  figure 
that  will  pay  us.      (Applause.) 

Mr.  Howard — The  experiences  of  Mr,  Highlands  and  myself  are 
entirely  different  with  regard  to  the  use  of  the  W  els  bach  burner,  I 
find  that  by  the  introduction  of  the  VVelsbach  I  have  been  able  to 
knock  out  an-  electric  light  plant  entirely.  So  I  think  it  has  been  a 
good  business.  (Applause.)  I  find  also  that  in  respect  to  smaller 
consumers  my  experience  differs  from  his.  I-'or  instance,  one  of  our 
butchers  had  two  oil  lamps  in  his  store,  I  spoke  to  him  about  his 
seeming  need  of  a  better  light,  one  which  would  prevent  the  odor  of 
kerosene  hanging  round  his  beef  after  he  had  tended  to  his  lamjjs.  I 
a!so  said  that  I  would  give  him  a  burner  which  would  yield  him  more 
light  than  did  those  two  oil  lamps,  and  at  no  greater  cost.  I  made 
an  agreement  with  him  and  put  in  a  Welsbach  light.  His  place  is  so 
small  and  his  hght  so  good  that  he  has  sinte  said  that  if  he  could  not 
get  another  he  would  not  take  ^^25  for  that  burner.  In  the  Associa- 
tions of  pAirope  they  have  looked  with  favor  upon  the  manufacturers  of 
burners,  and  have  given  cognizance  to  the  effect  which  is  produced 
by  recognizing  merit.  Mr.  Sugg  and  Mr.  Bray  have  been  recognized 
by  several  Associations  there  with  regard  to  their  efforts  in  the  per- 
fection and  introduction  of  improved  gas  burners.  I  think  this  West- 
em  Gas  Association  could  do  credit  to  itself  by  authorizing  our  Sec- 
retary to  send  a  letter  to  Dr.  Auer  von  Welsbach,  stating  that  we 
honor  him  for  the  ingenuity  and  skill  displayed  in  evolving  a  burner 
whirh  is  one  of  the  best  things  given  to  the  gas  industry  to  avail 
itself  of  for  many  years.  I  offer  that  as  a  motion.  (Seconded  by 
Mr.  Corscot*) 

Mr.  BuiTKRWORi-H— I  would  like  to  make  a  few  remarks  on  Mr, 
Howard's  motion.  I  wish  simply  to  say  it  seems  to  me,  in  view  of 
the  fact  that  the  Welsbach  burner  in  its  present  improved  form  has 
been  in  use  in  this  country  for  so  short  a  time,  that  it  is  rather  early 
to  expect  the  returns  to  be  coming  in  as  to  its  effect  upon  the  gas 
business ;  and  especially  so  in  view  of  the  further  fact  that  the  makers 
have  been  unable  to  supply  the  demand.  But  we  are  nevertheless 
already  receiving  such  returns  as  irrdicate  how  things  are  going,  I 
have  here  a  letter  received  from  the  Secretary  of  a  gas  company  in  a 
Western  town  of  about  40,000  people,  from  which  I  will  read  a  few 
lines — the  letter  itself  was  not  written  upon  the  suliject  of  the  Wels- 
bach burner,  but  ends  with  the  following  reference  to  it:  '^The  in- 
troduction of  the  Welsbach  burner  has  worked  a  mar\'elous  revolution 
in  our  business.  Since  its  use  our  output  has  increased  at  least  50 
percent.,  mainly  due  to  the  Welsbach  burner.  The  gas  companies 
«hould  raise  a  lasting  monument  to  its  inventor.*' 

Mr.  Harpkr — 1  live  in  a  town  in  which,  in  the  last  few  months, 
over  900  Welsbach  lights  have  been  placed,  and  to-day  the  output  is 
greater  than  at  any  time  in  its  previous  history.     The  agency  for  the 
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burner,  for  certain  political  reasons,  is  not  held  by  the  gas  company; 
but  he  gets  all  possible  encouragement  from  us,  and  the  gas  company 
does  quite  a  large  share  of  his  advertising.  One  point  which  Mr. 
Highlands  makes  I  wish  to  refer  to.  He  says:  **  The  chance  of  the 
Welsbach  burner  displacing  the 'electric  arc  lamps  in  American  cities 
is  so  remote  that  it  is  not  worth  consideration."  In  Altoona,  Pa., 
this  chance  is  worth  consideration,  because  we  have  been  able  to  dis- 
place 35  arc  lights  which  were  used  for  general  store  lighting;  and  in 
no  individual  case  more  than  three  arc  lights  were  replaced  in  one 
store.  This  shows  the  unquestioned  ability  of  the  Welsbach  light  to 
take  the  place  of  arc  lamps  for  general  store  lighting. 

Mr.  Ramsdell — I  would  like  to  add  one  thing  which  I  omitted  to 
state  when  I  spoke  before.  Mr.  Highlands  says  that  "  no  one  ever 
pretended  that  the  light  is  beautiful  or  pleasant,  or  the  lamp  ornamen- 
tal ;  on  the  contrary,  it  is  conceded  by  all  that  the  color  of  the  light 
is  nothing  but  a  ghastly  glare,  offensive  and  painful  to  the  eye."  If 
I  understand  Mr.  Highlands  aright,  when  he  prepared  his  paper  he 
had  not  seen  the  Welsbach  light  as  it  is  shown  here  in  this  hotel. 
Therefore,  I  woulci  suggest  that  that  part  of  his  paper  (if  it  can  be 
done  in  accordance  with  our  rules)  be  eliminated,  if  Mr.  Highlands 
is  willing. 

Mr.  Lvxn— I  would  like  to  detail  some  experience  with  regard  to 
the  introduction  of  the  incandescent  gas  light  in  Detroit.  To  begin 
with,  I  will  have  to  take  issue  with  Mr.  Jenkins  with  regard  to  the 
gas  company  handling  this  burner.  In  Detroit  the  burner  is  handled 
by  the  Cias  Appliances  Exchange,  the  Gas  Company  giving  all  the  en- 
couragement it  can  to  the  introduction  of  these  lights.  In  the  last  15 
months  they  have  placed  a  total  of  5.641  incandescent  gas  lamps  of 
the  Welsbach  type.  These  have  replaced  3,720  electric  lights,  1,206 
oil  lamps  and  715  ordinary  gas  burners.  Allowing  3  feet  of  gas  for 
each  burner,  this  will  make  a  totil  consumption  for  the  5,641  lamps 
of  14.778  feet:  and  a  decrease  on  the  715  gas  burners  displaced  of 
2,145  feet,  or  a  net  gain  of  12.633  ^^^^  V^^  hour  to  the  credit  of  the 
Welsbach  burner  in  our  city.  I  also  wish  to  take  issue  with  Mr. 
Highlands  with  regard  to  the  percentage  of  water  gas  made  in  the 
West.  I  do  not  know  where  he  got  his  statistics  showing  that  90  per 
cent,  of  the  gas  made  in  the  West  was  water  gas ;  for,  according  to 
the  latest  statistics  available,  there  is  only  53  per  cent,  of  water  gas 
made  in  the  W  est.  In  regard  to  getting  consumers,  and  increasing 
the  consumption  of  gas  by  the  introduction  of  Welsbach  lights,  let 
me  instance  a  case  in  point,  in  a  block  very  close  to  our  gas  works — 
it  was  a  blink  in  which  not  one  foot  of  gas  had  been  used.  The  block 
was  taken  up  by  only  small  stores — tiruggist,  butcher,  grocery,  etc. 
— and  by  the  introduction,  free  of  charge,  and  at  the  instance  of 
the  Gas  Company,  01  two  Welsbach  burners  into  that  drug  store,  we 
now  have  about  40  Welsbach  burners  going  in  that  block.     Every 
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store  in  it  is  now  lighted  by  gas*  I  am  satisfied  that  our  gas  con- 
sumption has  been  increased  very  materially  by  the  introduction  of 
the  U'elsbach  lamp ;  and  I  tor  one  protest  against  the  indorsement  by 
this  Association  of  Mr.  Highlands'  paper  condemning  the  \\elsbach 

,  light,  or  any  other  lamp  that  cheapens  to  the  consumer  the  cost  of 
gas. 

Mr.  Mtller — This  subject  has  been  pretty  well  covered,  but  I 
would  like  to  emi^hasize  a  point  made  by  Mr.  Howard  with  regard  to 

.the  comparative  cost  of  the  VVelsbach  light  and  kerosene.     Our  main 

^competitor,  without  any  question,  is  oil.  There  are  but  very  few 
houses  in  any  town  that  do  not  bum  oil  in  some  way,  and  there  are 
probably  three  or  tour  houses  that  burn  oil  exclusively  to  every  one 
that  burns  gas.  The  price  of  oil  is  going  up  every  day.  and  it  is  now 
very  high.     A  gallon  of  oil  will  give  in  light,  with  an  ordinary  lamp 

[.in  good  order,  the  equivalent  of  about  850  candle  hours:  with  a  high 
candle  power  lamp,  or  one  whose  efficiency  is  higher,  this  would 
probably  be  raised  to  1,200.  If  you  allow  20  candles  to  the  foot  of 
gas  (which  is  fair),  we  get  20,000  candle  hours  to  1,000  feet  of  gas; 
which  is  equivalent  to  23  gallons  of  oil  burned  in  an  ordinary  lamp, 
or  17  gallons  of  oil  burned  in  a  high  candle  power  lamp.  At  the 
present  prices  of  oil  and  gas,  allowing  for  the  breakage  of  Welsbach 
mantles,  and  a  large  allowance  for  chimneys,  Init  not  allowing  for  the 
labor  of  cleaning  oil  lamps,  you  will  find  that  it  is  cheaper  to  light  by 
the  Welsbach  lamps  than  it  is  to  light  with  oil. 

Mr.  Eaton — In  regard  to  the  utility  of  the  Welsbach  burner,  I 
want  to  give  the  members  of  the  Association  some  figures  from  my 
town — Jackson,  Mich.  One  store  I  have  in  mind  used  three  arc 
lights  at  a  fixed  charge  of  $2.50  per  lamp;  the  current  was  furnished 
to  these  lamps  at  2  cents  per  hour,  making  the  cost  of  running  the 
three  lamps  from  $15  to  $tS  pt-r  month.  They  were  displaced  by 
22^  possibly  24,  Welsbach  lamps.  They  used  them  during  the  month 
of  April  at  an  expense  of  ^2.50.  Of  course,  for  the  month  before 
that  the  cost  would  have  been  more;  it  must  have  been  53.50.  I 
have  in  view  another  store  (a  drug  store)  that  was  paying  an  average 
of  $2$  for  lighting;  it  is  not  now  pa)ing  to  exceed  5?  per  month,  and 
the  proprietors  are  better  satisfied  with  the  present  than  they  were  with 
their  old  method  of  lighting.  In  every  case  w^here  we  have  come 
against  the  electric  light  we  have  lighted  the  stores  with  the  Welsbach 
with -greater  satisfaction,  and  at  an  expense  running  from  25  to  40 
per  cent,  of  the  former  electric  light  bills — and  we  have  as  good  an 
electric  light  company  as  there  is  in  the  country,  which  is  operated 
by  good  business  men,  who  put  up  their  works  in  good  shape  and 
furnish  a  good  light. 

Mr.  Dark  ah — I  do  not  believe  there  is  any  other  incandescent  gas 
light  in  existence  to  compete  with  the  Welsbach  light;  but  the  trouble 
with  the  U'elsbach  light  to-day  is  the  deficiency  in  the  mantle.     I 
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have  had  some  experience  in  putting  them  on,  I  have  discovered 
that  some  mantles  will  not  last  24  hours,  although  I  have  had  others 
that  at  the  end  of  six  months  were  seemingly  as  good  as  when  put  on. 
But  where  you  find  one  mantle  of  the  latter  kind  you  will  find  ten 
others  which  will  not  last  as  long.  I  believe  it  is  the  only  way  you 
can  compete  with  electricity.  Where  I  have  put  them  on  they  knock 
the  incandescent  electric  light  right  out;  it  is  nowhere  in  comparison 
with  the  Welsbach.  I  think  it  would  be  better  if  each  gas  company 
would  get  the  direct  agency  for  the  Welsbach  from  the  original  com- 
pany. By  doing  so  they  can  handle  these  lights,  keep  up  the  neces- 
sary repairs  at  all  times,  and  not  be  subject  to  an  agent,  who  will  go 
and  come  only  when  it  pleases  him.  An  agent  may  leave  a  city  or 
town  whenever  it  pleases  him,  and  then  there  is  no  one  left  in  that 
locality  to  handle  the  light.  Further,  if  the  burners  must  pass  through 
three  agencies  before  they  reach  the  gas  company,  there  is  then  no 
profit  in  handling  them.  If  they  come  directly  from  the  company, 
then  the  gas  company  can  keep  up  all  repairs  and  furnish  all  the 
Hghts  at  less  expense.  It  is  the  only  light  that  can  compete  with  the 
electric,  and  it  beats  it  everywhere  if  you  have  the  same  candle  power 
in  the  incandesent  electric  light  that  there  is  in  the  Welsbach  incan* 
descent.  It  takes  a  very  large  incandescent  electric  light  to  give  yoa 
a  60-candle  power  light  in  a  dwelling  or  store  room,  and  the  arc  light 
is  the  only  light  that  can  compete  with  the  Welsbach.  Even  then, 
for  street  purposes,  three  Welsbach  lights  in  combination  in  one  lamp 
will  give  you  almost  as  much  as  any  ordinary  arc  lamp  for  street 
lighting*  My  suggestion  to  my  friends  here  is  that  if  they  can  gel 
the  direct  agency  for  the  Welsbach  they  can  make  a  success  of  it 
wherever  it  is  introduced,  because  then  they  can  get  all  the  material 
with  which  to  keep  up  the  Lamps  at  less  expense  than  they  can  through 
an  agency. 

Mr.  Nash — One  point  that  has  not  been  touched  on  yet  is  the 
standpoint  of  the  user — whether  as  electric  light  man  or  gas  man.  I 
would  Hke  to  ask  Mr.  Highlands  whether  he  is  in  the  electric  light 
business  as  well  as  in  the  gas  business. 

Mr.  Highlands — I  am. 

Mr.  Nash — ^That  is  what  1  thought. 

Mr.  Odiorne — I  would  like  to  ask  in  connection  with  this  whether 
any  member  has  introduced  this  Welsbach  light  for  street  lighting, 
and  has  had  it  in  use  in  that  way  for  any  considerable  length  of  time. 

Mr,  Gwvnn — I  do  not  think  there  is  any  question  but  that  different 
localities  are  differently  affected  by  the  introduction  of  the  Welsbach 
burner*  I  think,  as  Mr.  Highlands  says,  that  in  some  localities  where 
it  is  put  in  competition  with  the  flat-flame  burner »  the  introduction  of 
the  Welsbach  will  cut  down  the  consumption  temporarily.  But  if  the 
business  is  properly  wojked  up  there  is  no  question  that  in  the  course 
of  time  you  can  get  back  the  former  consumption,  and  with  it  a  large 
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increase.  1  know  that  in  our  city  of  SteubenviJle.  O.,  when  we  com- 
menced to  use  the  burner  the  consumption  was  greatly  decreased  at 
the  start,  owing  to  the  fact  that  a  great  many  of  our  consumers  used 
flat-flame  burners,  and  that  we  displaced  very  few  oil  lamps  right  at 
the  start :  but  in  the  course  of  60  or  90  days  we  commenced  working 
00  the  oil  lamps,  and  found  that  the  consumption  commenced  to  go 
up.  To-day  it  is  very  little  behind  what  it  was  six  months  ago,  and 
is  still  gradually  increasing,  and  in  a  few  months  I  think  there  will  be 
an  increase  of  business  over  what  we  formerly  had.  I  think  there  is 
no  r[uestion  that  in  many  localities  you  can  light  with  the  U'elsbach 
for  less  money  than  you  can  with  large  coal  oil  lamps.  The  greatest 
effect  with  us  has  been  in  the  displacement  of  the  incandescent  electric 
lights,  \\*e  have  displaced  more  incandescent  lights  with  the  Wels- 
bach  than  we  have  coal  oil  lamps,  but  the  latter  have  been  and  are 
also  being  displaced  daily. 

Mr.  Clark — I  want  to  answer  Mr.  Odiorne"s  question  as  to  the  use 
of  the  Welsbach  for  street  lighting  We  have  a  number  of  places 
where  the  Welsbach  is  used  for  street  lighting,  but  not  more  than  a 
few  dozen  have  been  in  over  a  year.  At  the  start  we  figured  for  six 
'renewals  per  year.  We  thought  that  so  many  would  be  broken  by 
the  boys  throwing  stones  through  the  lanterns  that  we  might  have  to 
renew  an  average  of  six  times  j?er  year.  But  1  now  believe  that  three 
renewals  per  year  are  sufficient  to  figure  on.  unless  the  lamps  are  lo* 
cated  in  a  particularly  bad  district;  by  that  I  mean  where  there  is  a 
good  deal  of  malicious  mischief.  W^e  have  made  one  contract  under 
which  we  hope  to  place  350  lamps*  There  are  only  200  in  now  under 
that  contract,  and  we  base  our  expiectation  of  350  on  the  satisfaction 
generally  expressed  with  the  lighting  by  the  VVelsbach  lamps.  We 
expect  that  more  of  the  arc  lights  will  be  displaced,  and  that  we  shall 
get  the  lighting  of  the  city  with  the  Welsbach*  This  is  not  an  exper- 
iment that  wc  are  making  at  our  own  cost,  but  we  are  getting  a  very 
fair  profit  on  the  light.  We  are  getting  as  much  as  we  were  expect- 
ing to  get,  before  the  days  of  the  incandescent  and  arc  light,  from 
the  open  flame  street  light.  It  is  in  on  its  merits,  and  the  extension 
of  the  light  in  that  city  dep)ends  upon  the  satisfaction  it  gives  to  the 
people.  Our  experience  warrants  us  in  believing  that  we  will  get  150 
more  lights  in  that  town,  and  the  VVelsbach  is  there  largely  displacing 
the  electric  arc  light, 

Mr-  Hi<;h lands — It  seems  to  me  that  I  am  away  behind  the  pro- 
cession in  this  matter.  In  looking  over  this  audience  I  see  many 
faces  that  1  have  seen  before  at  previous  conventions,  at  some  of 
which  we  heard  Mr.  Starr's  advocacy  of  large  burners,  and  plenty  of 
them.  It  seems  to  me  that  while  I  have  been  following  in  his  foot- 
steps the  procession  has  gone  by,  and  I  do  not  even  get  into  the 
band-wagon.  One  point  which  I  think  has  been  overlooked  is  that  I 
spoke  from  the  standpoint  of  a  small  gas   works.     There  are  in  the 


United  States  over  1,000  gas  plants,  and  there  are  45  cities  in  the 
United  States  with  a  population  of  75,000  and  over.  A  great  major- 
ity of  the  gas  works  are  in  the  small  townis,  where  the  output  will  of 
necessity  be  limited  because  the  nuraber  of  consumers  is  limited,  and 
a  great  many  of  them  cover  the  entire  territory,  and  already  have 
nearly  every  possible  customer.  Viewing  it  from  their  standpoint^ 
replacing  their  burners,  which  now  have  an  average  consumption  of 
six  feet  per  hour,  with  burners  that  average,  as  nearly  as  1  can  get  at 
it,  only  2  66  feet  per  hour,  it  certainly  looks  to  me  like  bankruptcy 
for  those  small  companies.  Where  they  will  get  the  revenue  to  pay 
the  expenses  of  the  existing  works  or  to  extend  the  works  already  es- 
lished  is  a  point  that  troubles  me. 

Mr,  Buttervvorth — Is  not  three-fourths  of  the  lighting  in  your 
town  done  with  oil  at  present?  And  is  there  not  a  chance  to  work 
on  that? 

Mr.  Highlands — I  will  say  yes  to  that. 

Mr.  McDoxald — No  doubt  the  subject  is  of  very  great  interest  to 
all  the  members  of  the  Association.  I  had  thought  of  putting  this 
matter  to  them  in  a  litde  different  light  from  what  it  has  been  put  this 
morning.  It  seems  to  me  that  it  does  not  admit  of  argument.  Sup- 
posing some  gentleman  in  this  room  should  say  that  he  had  discov- 
ered how  the  cost  of  manufacturing  gas  could  be  reduced  50  per 
cent.  I  Vou  would  wdcome  him  with  ardor,  and  there  w*ould  not  be 
a  dissenting  voice.  Now  what  has  happened?  We  have  a  burner 
furnished  us  which  does  that  identical  thing — it  reduces  the  cost  of 
gas.  Therefore^  I  think  it  is  a  thing  that  ought  to  be  welcomed  by  1 
every  gas  man.  The  gas  consumed  in  that  burner  costs  50  per  cent. 
less  than  it  would  cost  to  produce  the  same  amount  of  light  from  ihe  1 
same  gas  when  consumed  in  any  other  burner  in  use;  and  it  prac- 
tically  amounts  to  identically  the  same  thing  as  if  you  reduced  the 
cost  of  your  gas  50  per  cent.  It  makes  a  reduction  in  the  cost  oil 
gas — a  reduction  not  at  the  works,  but  a  reduction  at  the  point  ot 
ignition,  which  is  the  place  where  you  want  the  cost  of  gas  reduced* 
Therefore,  it  seems  to  me  there  is  hardly  a  chance  for  argument  on 
the  question  of  the  utility  of  this  burner. 

Mr,  J.  \S\  STRATroN— I  only  want  to  say  a  word  in  endorsement  oi 
the  sentiment  expressed  by  Mr.  Ramsdell.  It  seems  to  me  it  would 
be  exceedingly  inconsistent  for  this  Association  to  endorse  this  paper 
— a  paper  which  would  be  largely  copied  into  the  electric  light  jour- 
nals, and  which  would  give  so  much  comfort  to  our  competitors  in  the 
lighting  business.  Still,  I  agree  with  him  in  some  points.  I  think  it 
wuukl  be  better  for  the  gas  companies,  and  I  think  it  would  be  to  the 
interest  of  the  Welsbach  people,  if  the  gas  companies  would  handle  the  ' 
burners,  and  in  that  way  have  a  deeper  interest  in  keeping  up  repairs. 
The  item  of  repairs  is  a  very  considerable  one  in  connection  with  this  , 
burner.     The  mantle  itself  is  not  what  1  think  it  should  be  or  could 


be*  However,  that  is  a  matter  which  will,  no  doubts  eventually  take 
better  shape.  A  VVelsbarh  burner  with  a  broken  chimney  or  broken 
mantle  is  a  great  annoyance  to  the  consumer ;  and  if  he  cannot  get 
repairs  easily  and  speedily,  he  will  condemn  the  burner  and  may  con- 
demn all  hghting  by  gas.  I  think  that  is  one  of  the  strongest  factors 
against  the  incandescent  burner,  The  electrical  men  are  quick  to  per- 
ceive this;  and  why  we,  as  a  Gas  Association,  should  be  called  upon 
to  give  them  such  exceeding  comfort,  I*  for  one,  cannot  understand. 

Mr.  Clark  — Perhaps  the  Welsbach  light  has  had  more  than  its 
share  of  attention  to-day ;  but  I  do  not  want  to  let  Mr.  Highlands' 
statement,  that  the  small  gas  companies  would  suffer  from  the  intro- 
duction of  the  Welsbach  light,  go  unchallenged.  Anything  that  will 
cheapen  the  cost  of  gas  light  will  certainly  extend  the  use  of  gas.  It 
is  in  the  small  towns  that  the  consumption  of  gas  per  capita  is  small. 
It  is  in  the  small  towns,  therefore,  that  there  is  the  greatest  room  for 
an  extension  in  the  use  of  gas.  In  large  cities  the  people  wilt  burn 
gas  at  practically  whatever  cost.  In  New  York  City,  for  instance,  the 
rate  of  gas  per  capita  is,  I  am  informed,  7,000  cubic  feet  per  year.  I 
do  not  believe  there  is  in  the  country  a  town  as  small  as  Clinton, 
Iowa,  which  sells  more  than  3,000  feet  per  capita,  and  I  doubt  if  one- 
third  of  them  sell  more  than  1,200  feet  per  capita.  It  is,  therefore, 
in  these  small  towns  that  there  is  afforded  the  best  chance  for  exten- 
sion in  the  use  of  gas;  and  it  is  in  these  towns  that  the  cheapening  of 
the  gas  light  to  the  consumer  \iill  result  in  the  increased  demand  for 
gas.  In  that  way,  it  seems  to  me,  the  use  of  the  Welsbach  burner 
will  directly  benefit  the  small  gas  companies » 
experience,  we  do  not  find  that  the  W^elsbach 
small  towns ;  and  we  try  to  push  it  Ln  the  small 
the  large. 

Mr*  Howard^I  hope  that  nothing  will  be  done  to  prevent  the  pa- 
per of  Mr.  Highlands,  and  the  discussion  thereon,  being  published 
with  the  other  papers.  I  should  exceedingly  regret  the  suppression 
of  that  paper.  I  am  not  afraid  of  having  the  electrical  papers  pub- 
lish it.  I  wish  they  would  publish  the  entire  thing.  I  think  that  the 
Welsbach  Company  are  under  a  debt  of  gratitude  to  Mr.  Highlands 
for  his  paper,  and  1  hope  they  will  see  it.  I  trust  nothing  will  be 
done  to  prevent  its  publication.  I  am  confident  that  the  paper  will 
prove  of  benefit  to  the  gas  interest. 

.Mk.  E\  AN,s— I  believe  that  this  Association  as  a  body  are  satisfied 
that  Mr.  Highlands  in  presenting  this  paper  to  the  .Association  acted 
in  entire  good  faith,  and  that  his  paper  is  really  a  statement  of  bis 
own  experience.  As  I  understood  him,  he  is  in  the  gas  lighting  busi* 
ncss  and  also  in  the  electric  light  business ;  and  I  have  no  doubt  that 
in  the  preparation  and  presentation  of  this  paper  every  word  was 
written  in  good  faith,  f ,  therefore,  move  that  the  thanks  of  the  As- 
sociation be  extended  to  him  for  his  labor  in  preparing  it. 


I  know  that,  in  our 
light  hurts  us  in  the 
places  as  well  as  in 
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VOTE  OF  THA>JKS  TO  HERR  AUER   VON  WEI^BACH. 

The  Presibent — There  is  already  a  motion  before  the  house.  It 
has  been  moved  by  Mr.  Howard,  and  seconded,  that  the  thanks  of 
the  Western  Gas  Association  be  extended  to  Herr  Auer  von  Welsbach 
for  his  discovery  and  production  of  the  gas  burner;  and  that  the 
Secretary  transmit  this  expression  of  the  Association  to  him.   (Carried.) 

Mr.  Highlands — As  to  the  disposition  of  the  ^aper  I  have  read,  I 
have  this  to  say :  I  wrote  the  paper  against  my  protest,  and  did  all  I 
could  to  get  out  of  it*  I  stand  by  the  assertions  and  statements  made 
as  to  the  Welsbach  burner.  There  is  no  retraction  at  all  Whatever 
disposition  the  Association  sees  fit  to  make  of  the  paper  is  a  matter  of 
no  consequence  to  me.  If  you  think  it  best  for  the  interests  of  all 
to  suppress  the  paper  instead  of  publishing  it,  you  have  my  hearty 
consent  to  do  so.  If  by  writing  a  paper  in  the  bne  I  have  done  I 
have  succeeded  in  bringing  about  a  discussion  which  will  be  of  ben- 
efit to  us  al! — as  I  think  this  will  prove — then  I  shall  have  accom- 
plished the  very  purpose  1  had  in  view.     (Applause.) 

Mr.  Humphrevs — 1  second  Mr.  Evans*  motion  thanking  Mr.  High- 
lands for  his  paper.  Unquestionably  the  paper  was  prepared  in  good 
faith ;  and  we  certainly  wish  to  show  no  discourtesy  to  him  in  view  of 
that  fact.  Furthermore,  we  can  at  the  same  time  congratulate  our- 
selves on  the  presentation  of  such  a  paper.  I  agree  with  Mr.  Howard 
that  it  cannot  possibly  do  the  gas  business  any  harm,  accompanied  as 
it  must  be  by  a  statement  as  to  the  discussion  and  by  the  resolution 
which  has  been  passed.  If  we  were  to  eliminate  it  from  the  minutes 
it  might  be  taken  advantage  of  by  the  electrical  papers,  and  then  no 
explanation  of  our  action  could  set  us  straight  again. 

Mr.  Thompson — I  think  Mr.  Highlands  and  Mr,  Howard  are  in 
error  in  thinking  that  there  was  any  suggestion  as  to  the  suppression 
of  the  paper.  Mr.  Ramsdell  suggested  the  elimination  of  one  sen- 
tence— ^that  regarding  the  *^  ghastly  glare  "  of  the  Welsbach  light; 
that  in  view  of  Mr.  Highlands*  remark  while  reading  the  paper  that 
he  had  not  previously  seen  the  light  as  exhibited  in  this  hotel*  it  was 
suggested  that  that  sentence  be  withdrawn.  But  there  was  no  ques- 
tion about  suppressing  the  paper  itself* 

Mr,  Howard — Yes,  there  was* 

Mr.  Thompson — I  think  we  may  congratulate  ourselves  upon  hav- 
ing a  member  who  has  the  courage  of  his  convictions;  for  it  would 
be  a  great  pity  that  any  one  holding  views  possibly  not  in  accord 
with  those  of  the  majority  should  hesitate  to  express  them.   (Applause.) 

The  President — Vou  have  heard  the  motion  of  Mr,  Evans,  that 
the  thanks  of  the  Association  be  extended  to  Mr.  Highlands  for  his 
[}aper.     (Carried.) 

The  Association  took  a  recess  until  i  :3o  p.  ak 


m 


FIRST   DAY— AFTERNOON    SESSION. 

The  Association  met  at  2  p,m.,  and  the  President  introduced  Mr* 
Alten  S,  Miller,  of  New  V^ork,  who  read  the  following  paper  on 

MET.\L  GASHOLDER  TANKS. 

Gentlemen:  I  am  at  a  loss  to  understand  why  your  Secretary  should 
have  requested  me  to  write  a  paper  on  the  subject  of  metal  gasholder 
tanks,  as  my  experience  on  the  subject  has  been  so  limited  as  to  make 
it  of  very  little  valtie*  Though  I  have  just  witnessed  the  erection  of 
the  largest  metal  tank  in  this  country,  my  experience  in  the  use  of 
such  tanks  has  been  limited  to  one  tank  during  12  months,  lender  the 
circumstances,  it  has  been  necessary  in  compiling  this  paper  to  depend 
mainly  upon  the  evperience  of  others. 

When  it  becomes  necessary  to  build  a  new  holder,  it  is  usually  desir* 
able  to  select  the  site  independently  of  the  nature  of  the  ground,  and 
great  inconvenience  is  often  caused  by  the  latter  being  such  as  to  pre- 
vent the  construction  of  a  masonry  tank.  Even  though  the  ground 
appears  firm,  and  test  holes  show  no  unusual  formation,  when  exca- 
vation is  begun,  springs,  <|uicksands  and  boulders  are  often  found  that 
swell  the  cost  of  the  tank  far  beyond  the  original  estimate.  You  al! 
know  of  cases  where^  owing  to  unforeseen  difficulties,  the  cost  of  mason- 
ry tanks  has  largely  exceeded  the  original  estimate,  and  where  it  has 
been  impossible  to  get  a  permanenUy  sound  tank.  Such  being  the 
case,  if  without  extra  cost  or  inconvenience  these  risks  can  be  avoided, 
no  one  would  hesitate  to  avoid  them ;  so  it  remains  only  to  be  seen 
whether  extra  cost  or  inconvenience  would  be  encountered. 

Firs/^  as  to  Cost, — If  steel  is  used,  all  excavation  is  saved,  as  all 
that  is  necessary  is  to  smooth  off  the  top  of  the  ground  to  a  level  sur- 
face. As  the  steel  sides  are  much  lighter  than  masonry  walls,  and  the 
weight  of  the  bottom  is  so  small  as  to  be  scarcely  svorth  considering, 
no  more  concrete  will  be  necessar>'  under  a  steel  tank  than  is  used 
ordinarily  in  the  bottom  and  under  the  walls  of  a  masonry  tank.  As 
a  matter  of  the  fact,  less  is  necessary  for  the  former  tank,  but  for  ease 
of  comparison  we  wil!  assume  that  the  same  is  used  in  each  case. 
The  inlet  and  outlet  connections  will  be  shortened  a  few  feet,  and 
less  excavation  will  be  needed  for  them  in  the  case  of  the  steel  tank. 
The  difference,  however,  is  so  small  that  it  is  fair  to  assume  them  to 
be  the  same  in  each  case. 

In  the  case  of  the  steel  tank  a  steel  pier  will  be  used  in  the  center 
in  place  of  masonry,  but  beyond  this  the  crown  supports  will  be  the 
same  in  each  case.  This  leaves  us  the  masonry  and  excavation  to 
compare  to  the  iron  and  the  cost  of  erection. 

Excavation  will  cost  all  the  way  from  25  to  80  cents  a  yard,  depend- 
ing upon  the  size  of  the  tank  and  the  facilities  for  disposing  of  the  ex- 
cavated material.  It  is  possible  to  go  below  the  former  figure  under 
the  best  conditions  in  very  large  tanks,  and  it  is  easy  to  run  above  the 
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latter  in  the  smaller  sizes.  Often  quicksands  and  soft  earth  will  cause 
slides  so  that  the  excavation  grows  to  be  half  as  large  again  as  was 
planned.  If  much  rock  is  encountered  the  cost  is  very  much  in- 
creased, especially  if  the  stone  has  no  particular  value  after  it  is  re- 
moved. If  the  earth  is  firm  a  saving  can  be  made  by  leaving  a  mound 
in  the  center,  but  this  cannot  be  done  unless  the  ground  is  reasonably 
solid.  Cases  have  occurred  where  the  weight  of  the  walls  and  the  water 
around  the  base  of  the  mound  when  the  tank  was  being  filled  have 
caused  the  wet  mud  in  the  mound  to  flow  upward  and  break  through 
the  top.  As  the  concrete  cover  is  depended  upon  to  hold  the  water, 
as  soon  as  it  is  broken  the  tank  begins  to  leak.  Often  it  is  necessary 
to  pump  the  tank  out  for  repairs  before  a  holder  is  put  in  use. 

The  cost  of  masonry  will  vary  greatly  with  locality,  but  not  so  much 
perhaps  as  the  cost  of  excavation.  It  will  vary  from  |ioto$i8a  yard, 
a  mason  laying  from  i,ooo  to  1,500  bricks  a  day,  in  mortar  made  of 
one  part  by  volume  of  Portland  cement  and  three  parts  sand.  The 
cost  of  stone  will  vary  widely,  so  that  it  is  hardly  possible  to  give  a 
figure  that  would  be  of  value  outside  a  very  small  locality. 

Herewith  I  give  the  cost  of  several  masonry  and  steel  tanks  of  the 
same  size,  omitting  such  work  as  is  common  to  both: 

Masonry  Tank  102  Feet  by  20  Feet  10  Inches, 

Excavation,  34.5  cents  a  yard. .%  2,268  73 

Masonry,  $11.52  a  yard io?797  7^ 

Plastering 455  o3 

Base  stones  and  coping 996  14 

landing  stones 1 14  75 

Back  filling i  ,084  16 

Tarring  tank 149  09 

Sundries i74  13 

$16,039   79 

The  cost  of  these  items  in  a  similar  masonry  tank  at  another  point 
was  as  follows : 

Excavation  and  back  filling. ...  $  2,475  ^^ 

Masonry,  14.13  a  yard i3?795  00 

Base  stones  and  coping 17674  00 

landing  stones 78  00 

•Sundries 155  00 

^i3,i77  00 

A  tank  this  size  in  steel,  not  including  the  cost  of  foundation,  but 
including  column  supports,  landing  blocks,  painting  and  parts  corre- 
sponding to  the  masonry  tanks  given,  cost  $11 ,500.  This  would  repre- 
sent a  saving  of  $4,540  in  one  case  and  $6,677  in  the  other. 
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Cost  of  an  82  Feet  by  20  Feet  8  Inches  Tank, 

I^bor,  except  excavation Si, 845  40 

Freight  and  handling 1,268   19 

Excavation,  58.7  cents  a  yard. .  2,732  40 

Pumping 724  66 

Brick 1,673  60 

Iron  straps 24  95 

Sand 80  00 

Coping,  base  and  land  stones. . .  337  00 

Cement i  ,800  00 

Soap  and  alum  wash 2862 

Sundries 50  00 

$10,564  82 

The  cost  of  similar  parts  of  a  steel  tank  this  size  was  ;?7,6oo,  rep- 
resenting a  saving  of  nearly  $3,000. 

The  cost  of  the  ironwork  on  nine  tanks  varying  in  diameter  from 
57  feet  to  125  feet  6  inches,  and  in  the  depth  from  18  feet  9  inches 
to  31  feet,  not  including  inlet  connections  or  any  part  except  those 
specified  in  the  foregoing,  varied  from  6.64  cents  to  7.45  cents  per 
cubic  foot  capadty  of  the  tank.  The  equivalent  parts  in  masonry 
tanks  cost  from  30  to  60  per  cent,  more  than  this. 

Maintenance, — As  the  steam  used  in  heating  tanks  is  not  kept  sep- 
arate from  that  used  around  the  works  for  other  purposes,  it  is  impos- 
sible to  state  positively  from  experience  how  much  more  coal  it  takes 
to  heat  a  steel  tank  than  it  takes  to  keep  a  masonry  tank  from  freez- 
ing, but  we  may  approximate  it.  The  condition  of  the  surface  will 
be  approximately  the  same  in  each  case,  so  all  that  will  be  necessary 
will  be  to  find  the  heat  lost  through  the  sides  of  the  tank. 

We  will  assume  a  tank  102  feet  diameter  and  20  feet  10  inches 
deep.  Temperature  of  atmosphere,  10'^  F. ;  temperature  of  water  in 
tank,  40"  F. ;  number  of  days,  150. 

Rankine  gives  the  following  formula  for  the  passage  of  heat  through 
a  metal  plate  from  a  liquid  to  air,  or  vice  versa: 

T^~T 


a-\-  a^  —  p  X 

q  =  the  number  of  heat  units  passing  through  each  sq.  ft.  in  i  hour. 

T^  =z  the  higher  temperature. 

T  =  the  lower  temperature. 

a  -{-  a^  =^.  the  surface  resistances  to  heat. 

p  =zz  the  coefficient  of  thermal  resistance  of  metal. 

.V  =--  the  thickness  in  inches  of  metal. 

p  X  is  so  small  that  it  may  be  ignored. 
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a-V  a^  = 


A  =  1.5,  B  -~  .0037,  T^  —  7^=  30;  hence, 

30 
<T  +  <T^  =  .6  ^  —  —  —   50 

.6 

Fifty  heat  units  will  be  lost  per  hour  through  each  square  foot  of 
iron  in  the  side  of  the  tank.  The  total  area  of  the  side  equals  6,676 
square  feet;  hence  there  are  lost  333,800  B.  T.  U.  an  hour. 

Assuming  that  the  boiler  used  for  heating  evaporates  7  pounds  of 
water  for  each  pound  of  coal,  and  delivers  it  at  the  tank  at  212*^,  this 
will  represent  a  consumption  of  42  pounds  of  coal  an  hour,  or  1,008 
pounds  a  day.  In  150  days  67^  long  tons  would  be  used,  which,  at 
$3  a  ton,  would  cost  J202.50.  Assuming  that  the  temperature  never 
fell  below  10°  F.,  lo-horse  power  would  be  sufficient  for  all  heating; 
but  if,  while  averaging  10'^  F.,  it  should  at  times  fail  to  — 20°  F  ,  20- 
horse  power  would  be  necessary.  There  are  few  places  in  this  coun- 
try where  the  thermometer  would  average  so  low,  so  this  assumption 
is  an  extreme  one.  In  addition  to  the  cost  of  heating  must  be  added 
about  $50  a  year  for  painting,  making  a  total  of  $252.50  per  annum 
for  excess  heating  and  maintenance. 

On  the  other  hand,  but  few  masonry  tanks  are  tight,  and  there  is  a 
constant  charge  for  water  that  is  used  in  them ;  occasionally  they 
start  leaking  unusually  badly,  and  it  is  necessary  to  partially  pump 
out  the  water  for  repairs.  A  hundred  dollars  a  year  is  not  too  much 
to  assume  for  the  cost  of  water  and  repairs  for  the  average  100-foot 
masonry  tank.  This  leaves  about  ^150  for  the  excess  of  the  cost  of 
maintenance  of  the  new  metal  tank  over  the  masonry  tank,  which  is 
6  per  cent,  on  $2,500. 

Durability, —  Inasmuch  as  the  steel  tanks  are  comparatively  new, 
it  is  not  possible  to  state  just  what  their  life  will  be ;  but  with  proper 
care  they  should  last  indefinitely.  The  water  in  a  holder  tank  is  sat- 
urated with  oils,  and  has  no  tendency  to  destroy  iron.  Holders  be- 
gin first  to  corrode  at  the  point  that  is  in  and  out  of  the  water  most 
fretiuently,  and  when  the  holder  is  so  badly  rusted  as  to  be  useless, 
the  part  that  is  always  immersed  is  found  to  be  in  good  order.  The 
portion  of  the  tank  that  recjuires  most  attention  is  that  just  at  the  sur- 
face of  the  water,  but  a  litde  attention  will  keep  it  from  rusting  at 
that  point. 

The  single  weak  point  is  the  bottom  of  the  tank.  There  is  no  dan- 
ger from  within,  but  it  is  inaccessible  from  without,  and  is  liable  to 
deteriorate.  It  is  not  possible  to  bed  the  bottom  firmly  in  cement  on 
account  of  its  size,  but  it  should  be  grouted  well,  so  as  to  exclude  as 
far  as  possible  all  air  and  water.     If  this  is  done  there  is  no  reason 


433 


why  a  bottom  should  not  last  a  great  many  years.  If  the  soil  is  fairly 
dry  and  is  kept  drained,  the  bottom  should  last  as  long  as   the  tank. 

To  sum  up,  a  steel  tank  is  to  be  preferred  to  a  masonry  tank  be- 
cause : 

I  St,  Its  cost  can  be  closely  estimated  before  construction  is  begun. 

2d.   It  is  always  possible  to  get  a  good,  tight  tank. 

3d.   It  can  be  built  in  much  less  time  than  a  masonry  tank. 

4th.   It  costs  less- 

5th.  The  extra  heating  and  maintenance  amount  to  much  less  than 
the  interest  on  the  saving. 

In  conclusion,  I  will  add  that  1  have  just  witnessed  the  completion 
of  the  largest  metal"  tank  in  this  country,  its  capacity  being  slightly- 
over  1^400,000  cubic  feet.  When  it  was  filled  with  water  not  a  leak 
was  discovered.  It  is  now  perfectly  light,  though  it  has  not  been 
touched  with  a  caulking  tool  since  it  was  filled. 

DISCUSSION. 

The  PRK^<l dent— This  is  a  paper  of  great  interest  to  us  all,  aod  it 
contains  something  new  to  many  of  us»  Mr.  Miller  will  answer  any 
questions  that  any  of  you  wish  to  ask  with  regard  to  the  matter. 

Mk.  THOMi»i?ON — I  would  like  to  ask  Mr.  Miller  if  this  was  an  or- 
dinary tank,  or  whether  it  was  of  the  doiible  annular  form.  I  under- 
stand that  a  patent  was  taken  out  some  few  months  ago,  by  Mr.  Fred 
Mayer,  of  Baltimore,  for  reinforcing  tanks»  or  rather  for  placing  above 
3d  on  top  of  the  main  portion  of  the  tank  a  detachable  steel  lining, 
gainst  which  the  water  line  would  ordinarily  come,  and  providing  an 
overflow  slightly  below  that,  so  that,  as  occasion  requires,  the  water 
can  be  lowered  as  far  as  the  upper  ring,  to  the  end  that,  in  case  of 
^rrosion,  that  part  could  be  reached  and  renewed.  Have  you  had 
Riny  experience  with  that  form? 

Mr.  Miller — I  have  had  no  experience  w^ith  that  form  of  tank. 
This  tank  was  simply  a  plain  one,  with  the  bottom  attached,  and  with 
no  ring  inside  of  it.  In  fact,  you  could  not  hold  water  with  a  tank 
so  large  as  that  described  by  Mr.  Thompson,  made  in  annular  form^ 
without  very  powerful  bracing  inside.  The  plates  in  the  bottom  course 
of  this  tank  were  the  largest  ever  rolled  in  this  country.  They  are 
lU  of  an  inch  thick,  52  inches  wide,  and  24  feet  9  inches  long. 
That  makes  the  very  heavy  sheet  necessary  to  hold  water  in  a  tank 
190  feet  in  diameter  and  50  feet  deep.  It  would  be  hard  to  get  an 
annular  tank  inside  of  that  without  filling  it  full  of  earth,  or  something 
of  the  kind,  to  withstand  the  pressure. 

Mr.  Clakk — I  w^ould  like  some  information  as  to  whether  the  for- 
mula which  Mr.  Miller  gives  for  the  transmission  of  heat  through  that 
side  of  the  tankplale  would  be  affected  by  motion  in  the  air — by  the 
w*ind.  Mr.  Miller  states  as  one  of  the  advantages  of  a  steel  tank  that 
il  can  always  be  made  tight.     Perhaps  it  can  be,  but  it  is  not.     That 
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is  just  what  can  be  said  of  a  masonry  tank.  Masonry  can  be  made 
tight,  but  it  is  not.  I  know  of  one  steel  tank  that  is  leaking  very 
badly  through  the  bottom,  and  it  is  just  as  hard  to  repair  as  is  a  mas- 
onry tank,  AH  the  water  must  come  out  of  the  tank  before  it  can  be 
made  tight.  There  are  leaking  masonry  tanks  all  over  the  country; 
but  that  does  not  prove  that  masonry  tanks  cannot  be  made  ti^bt* 
Even  those  leaking  tanks  could  probably  be  made  tight  and  no  harm 
done  to  any  part  of  the  structure.  If  a  coating  of  asphalt  is  properly 
put  on  in  the  first  place  a  masonry  tank  would  never  leak,  as  1  be- 
lieve. The  advantage  of  masonry  tanks  is  that  when  once  properly 
finished  and  made  tight  they  require  no  further  care  at  all.  Of  course, 
it  is  necessary  to  keep  the  snow  out  of  them,  as  it  is  to  keep  it  out  of 
steel  tanks.  There  is  no  necessity  for  doing  anything  else  to  them  if 
the  tanks  have  been  properly  built  and  the  walls  properly  prepared. 
And  as  to  the  bottom,  unless  located  in  a  specially  disadvantageous 
position,  it  is  just  as  secure  at  the  end  of  ten  years  as  it  was  at  first, 
and  probably  more  so.  The  question  of  foundations  has  not  been 
much  referred  to,  and  I  understand  from  Mr.  Miller's  paper  that  he 
thinks  the  burden  of  proof  is  on  the  advocates  of  the  masonry  tank. 
A  steel  tank  will  often  require  pihng,  where  a  masonry  tank  will  not; 
because,  after  taking  out  20  feet  of  earth  for  the  masonry  tank  you 
are  very  apt  to  get  down  to  a  foundation  which  is  good  and  sound, 
whereas,  if  the  surface  is  not  good  and  sound,  you  would  have  to  pile 
for  a  steel  tank  and  would  not  have  to  pile  for  a  masonry  tank 

Mr.  Forstall — While  1  cannot  give  any  exact  figures  as  to  the  cost 
'  of  keeping  water  from  freezing  in  a  masonry  or  in  a  steel  tank,  I  am 
in  a  position  to  give  some  comparative  figures.  We  have  one  roas* 
onry  tank  125  feet  in  diameter,  and  a  steel  tank,  very  near  it,  50  feel 
in  diameter.  During  the  cold  w^eather  this  winter  we  found  that  with 
the  steam  jet  arranged  as  we  had  it  arranged,  by  turning  an  4  inch 
pipe  inside  of  a  i^  inch  T,  so  as  to  make  a  syphon  action  through 
the  T  and  create  a  current  of  w^ater  all  around  our  tank,  one  of  those 
jets  would  keep  the  1^5  feet  masonry  tank  entirely  free  from  ice;  but 
in  the  very  coldest  weather  it  required  two  such  jets  In  the  steel  tank. 
That  was  for  one  wTek  in  the  coldest  weather.  The  rest  of  the  lime 
one  jet  had  just  about  all  it  could  do  to  keep  the  ice  out  of  the  slecl 
tank ;  while  in  the  masonry  tank  there  was  no  ice  at  all. 

Mr*  Humi'HREVs— I  do  not  understand  Mr.  Miller  to  make  it  m 
point  that  it  is  impossible  to  get  a  steel  tank  that  will  leak.  Of  course 
we  can  have  bad  workmanship  in  the  construction  of  a  steel  tank  or 
anywhere  else.  1  understand  Mr,  Miller  to  make  the  point  that  it  is 
much  easier  to  get  a  tight  tank  with  steel  than  it  is  with  masonry. 
The  facts  will  warrant  that  claim.  As  to  foundations,  k  may  not  al- 
ways hold  good;  but  you  know  that  very  often,  if  you  do  not  disturb 
the  surface  of  the  earth  at  all,  or  no  more  than  is  required  to  simply 
level  the  surface,  we  can  take  care  of  very  heavy  weights  by  a  proper 
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arrangement  of  concrete  foundation ;  whereas,  if  we  cut  down  and 
disturb  the  original  surface,  we  may  get  into  all  sorts  of  soil,  some  of 
which  may  give  us  great  trouble.  You  will  recall  thaMhere  have  been 
large  chimneys  successfully  built  on  **  floating  *'  foundations,  and  many 
structures  absolutely  depend  for  the ir  integrity  upon  the  undisturbed 
condition  of  the  original  surface.  That  would  all  be  in  favor  of  steel 
tanks.  In  designing  a  gasholder  tank,  if  on  account  of  local  condi- 
tions we  have  any  doubt  as  to  the  excavation,  a  steel  or  iron  tank 
should  be  our  choice.  The  point  that  Mr*  Miller  makes,  that  you 
can,  in  the  first  place,  more  correctly  estimate  the  first  cost  of  a  steel 
tank,  is,  of  course^  all-important  to  us  as  engineers, 

Mr.  Miller — In  reply  to  the  question  of  Mr.  Clark,  as  to  that 
formula  for  the  passage  of  heat  through  a  metal  plate,  I  will  say  it  is 
the  formula  used  in  boiler  practice,  in  which  there  is  a  very  rapid 
current  of  hot  gases  passing  along  the  surface  and  giving  off  heat  to 
the  water.  It  is  there  used  in  the  opposite  direction,  but  it  works  either 
way,  so  that  everything  would  be  in  favor  of  less  heat  passing  through 
than  the  amounts  I  have  allowed ;  because*  in  contact  with  the  sur- 
face of  the  tank,  the  wind  would  not  as  a  rule  pass  as  rapidly  as  the 
,  gases  du  along  the  heating  surface  of  a  boiler.  I  have  allowed  a 
Ulight  difference  in  the  constant  A  on  account  of  the  slight  difference 
between  the  condition  of  the  surface  of  a  tank  and  of  the  surface  of  a 
boiler.  The  surface  of  a  boiler,  which  is  very  black,  tiikes  heat  more 
easily  than  does  the  surface  of  a  tank  which  is  painted  ;  but,  at  the  same 
time,  after  it  is  weather  worn,  it  would  approximate  that  same  condi- 
tion. As  for  the  foundation,  I  say  it  takes  less  foundation  for  the 
metal  tank  than  it  does  for  the  masonry  one,  because  there  is  less 
weight  to  be  carried.  The  weight  of  the  iron  is  so  small  on  the 
bottom  itself  (it  is  only  from  ]  to  4 -inch  thick),  that  it  would  be 
practically  negligible.  So  that  all  over  the  bottom,  on  the  interior 
of  the  tank  in  each  case,  we  have  only  the  weight  of  the  water  to 
carry  on  the  foundation.  Then  we  have  the  iron  sides  to  compare 
with  the  masonry  walls.  The  guide  framing  and  the  weight  of  the 
holder  would  be  the  same  in  each  case,  which  gives  us  an  advan- 
tage in  favor  of  the  metal  Link.  Of  course  the  weight  must  be 
carried  in  either  case,  but  we  have  less  weight  in  the  metal  tank  than 
we  have  in  the  masonry  one.  1  admit  it  is  possible  that  we  may 
have  some  swampy  ground  that  it  would  be  to  our  interest  to  dig  out; 
but  I  also  say  that  in  a  great  many  cases  we  have  a  good  surface  and  a 
bad  sub-stratum.  It  is  very  much  better  to  know  what  you  are  going 
into  in  the  first  place  than  to  dig  down  and  get  into  this  bad  sub- 
stratum, and,  after  having  made  your  estimate,  to  find  that  you  have 
to  dig  indefinitely.  One  particular  case  I  remember  (and  which  prob- 
ably Mr.  Clark  knows  about)  was  where  they  started  on  the  excava- 
tion of  a  i20-foot  hole,  and  got  nearly  500  feet  before  they  got  the 
tank  in ;  and  that  tank  is  leaking  to-day.     As  to  keeping  tanks  tight 
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I  think  that  Mr.  Clark  lost  my  point*  I  do  not  mean  to  say  U  is 
necessary  that  a  tank  should  be  tight,  and  that  anybody  can  build  it 
tight;  bntldo'say  that  with  ordinarily  fair  workmanship  you  can 
get  a  tank  tight,  and  that  you  can  keep  it  tight.  If  you  put  a  tank  on 
a  bad  foundation  and  let  it  settle  out  of  shape  it  must  leak.  Unless  you 
have  such  an  enormous  excess  of  strength  in  the  iron  that  it  will  hold 
itself  up  when  only  partly  supported,  it  must  strain  and  leak:  but  if 
you  start  out  with  a  good  foundation  no  settlement  will  take  place  in 
a  steel  tank  that  would  not  take  place  in  a  masonry  tank  with  the 
same  foundation.  Further,  when  a  masonry  tank  settles  it  will  crack 
the  tank  and  be  almost  irreparable,  while  in  a  metal  tank  that  can  be 
caulked  up  and  the  rivets  redrivcn.  Of  course  the  water  would  have  to 
be  pumped  out  of  the  tank  the  same  as  in  repairing  a  masonry  tank. 
So  I  think  that  as  to  repairs  everything  is  in  favor  of  the  metal  tank. 
Of  course  the  bottom  is  the  weak  point,  and  it  is  an  important  thing 
to  see  that  the  foundation  is  right  before  the  water  is  put  in,  and  since 
the  bottom  is  the  weakest  point  in  the  whole  structure  it  should  there- 
fore be  watched  very  much  closer  than  any  other  point.  The  other 
leaks  can  probably  be  caulked  up  from  the  outside,  but  those  on  the 
bottom  cannot. 

On  motion  of  Mr.  Hutterw^orth  the  thanks  of  the  Association  were 
voted  to  Mr,  Miller  for  his  paper. 

The  Presiurnt- — W'c  w\[\  now  turn  our  attention  to  the  paper  by 
Mr.  George  H.  Harper,  of  Altoona.  Pa.,  entitled 

ADVANTAGE  OF  THE  METRIC  SVSTExM  FOR  ALL 
CALCULATIONS. 

A  very  eminent  writer  on  the  metric  system  of  weights  and  nieas- 
ores,  in  the  opening  paragraph  of  one  of  his  works,  makes  use  of  the 
following  language :  "'No  cause,  since  the  earliest  organization  of 
civilized  society,  has  contributed  more  largely  to  embarrass  business 
transactions  among  men,  especially  by  interfering  with  the  facility  of 
commercial  exchanges  between  different  countries,  or  betiveen  differ- 
ent provinces,  cities,  or  even  individual  citizens  of  the  same  country, 
than  the  endless  diversity  of  instrumentalities  employed  for  the  pur* 
pose  of  determining  the  quantities  of  exchangeable  commodities*  For 
the  inconvenience  and  confusion  resulting  from  this  cause  but  one 
effectual  remedy  can  be  suggested,  and  that  is  the  general  adoption 
throughout  the  w^orld  of  one  common  system  of  weights  and  measures." 

The  fion.  John  Quincy  Adams,  as  Secretary  of  State,  in  a  report 
to  the  House  of  Representatives  of  the  i6th  Congress,  under  dale  of 
February  22,  1821,  lays  down  the  following  principles  as  those  which 
must  underlie  any  general  or  universal  system  of  metrology: 

First, — That  all  weights  and  measures  should  be  reduced   to 
uniform  standard  of  linear  measure. 

Second, — That  this  standard  should  be  an  aliquot  part  of 
cumference  of  the  globe. 
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Third. — That  the  unit  of  linear  measure,  applied  to  matter  in  its 
three  modes  of  extension,  length,  breadth  and  thickness,  should  be 
the  standard  of  all  measures  of  length,  surface  and  solidity. 

Fourth, — That  the  cubic  contents  of  the  linear  measure,  in  dis- 
tilled water,  at  the  temperature  of  its  greatest  contraction,  should  fur- 
nish at  once  the  standard  weight  and  measure  of  capacity. 

Fifth. — That  for  everything  susceptible  of  being  measured  or 
weighed  there  should  be  only  one  measure  of  length,  one  weight,  one 
measure  of  contents,  with  their  multiples  and  subdivisions  exclYisively 
in  decimal  proportions. 

The  principles  here  laid  down  have  never  been  successfully  as- 
sailed, nor  can  they  be.  On  the  contrary,  they  have  been  indorsed 
and  supported  by  speech  and  pen  of  the  very  ablest  thinkers,  scien- 
tists and  educationists  of  this  country  and  of  European  and  other 
countries. 

If,  then,  it  be  conceded  that  the  above  definition  embodies  every- 
thing necessary  or  desirable  in  a  universally  applicable  system  of 
weights  and  measures,  I  believe  the  members  of  this  Association  will, 
without  hesitation,  further  concede  that  the  metric  system  is  possessed 
of  every  essential  virtue  specified. 

Every  system  of  weights  and  measures  is  based  upon  a  standard 
unit.  The  standard  unit  may  be  natural  or  artificial.  That  is,  it  may 
be  an  aliquot  part  or  multiple  of  some  unalterable  property  of  the 
earth  or  some  one  of  its  products,  or  something  chosen  arbitrarily. 
The  underlying  idea  in  either  case  is  facility  for  duplication,  ease  of 
verification  and  general  convenience  in  commercial  use. 

The  basic  unit  of  the  metric  system,  the  metre,  belongs  to  the  former 
class,  and  is  the  one  lo-millionth  part  of  a  quarter  of  the  meridian, 
measured  through  France,  from  Dunkirk  to  Barcelona  in  Spain. 

In  the  metre  we  have  a  unit  which  is  at  once  permanent,  easy  of 
practically  absolute  verification,  and  of  such  a  length  that,  as  a  linear 
measure,  it  possesses  great  adaptability  to  the  mechanical  arts  and  the 
needs  of  commerce ;  while  its  relationship  to  measures  of  surface,  ca- 
pacity and  weight,  is  at  once  the  most  positive  and  the  simplest  pos- 
sible, and  calculated  to  facilitate,  in  the  most  marked  degree,  the  in- 
terchange of  commercial  products  among  the  nations. 

The  following  tables  show  the  multiples  and  subdivisions  of  the  unit 
in  its  relation  to  length,  surface,  capacity  and  weight,  the  metre  being 
the  unit  of  length,  the  are  of  surface,  the  litre  of  capacity,  and  the 
gramme  of  weight. 
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Unit  of  Length, 
Myriametre . .  .  10,000     Metres. 


Kilometre  . . 

..    1,000          " 

Hectometre 

100          " 

Decametre  . 

10          '* 

Metre 

I           " 

Decimetre . . 

0.1       " 

Centimetre  . 

O.OI       " 

Millimetre.  . 

O.OOI    *' 

Unit 

of  Capacity, 

Hectolitre . . 

....  100    Litres. 

Decalitre .  . . 

....    10             ** 

Litre 

....      1             *' 

Decilitre  . .  . 

.  . .  .      0.1          '* 

Centilitre .  . . 

....       O.OI          " 

MiUilitre  . .  . 

....        O.OOI        " 

Unit  of  Surface. 

Hectare 100 

Are I 

Deciare  ...    o.i 

Centiare o.oi 


Ares. 


Unit  of  Weight. 

Kilogramme . . 
Hectogramme 
Decagramme  . 
Gramme 

1,000  Grammes 
100           *' 
10           *' 
I           " 

Decigramme  . 
Centigramme . 
Milligramme  . 

0.1        " 
O.OI       '* 
O.OOI    " 

The  are  is  100  square  metres,  and  a  cubic  centimetre  of  distilled 
water  at  its  maximum  density,  weighed  at  sea  level,  in  Paris,  is  xoVir 
of  a  litre,  and  weighs  one  gramme.  There  is  thus  established  through- 
out the  system  a  direct,  simple  and  perfectly  intelligible  connection 
to  the  basic  unit. 

Have  we  not,  then,  in  the  metric  system,  a  system  of  weights  and 
measures  that  fully  meets  the  needs  of  an  international  or  universal 
code,  as  these  needs  are  set  forth  by  Mr.  Adams?  The  standard  is 
an  aliquot  part  of  the  earth's  circumference,  the  unit  of  linear  meas* 
ure  is  applied  to  matter  in  its  three  modes  of  extension,  the  cubic 
.content  of  the  linear  measure  furnishes  the  standard  weight  and  meas- 
ure of  capacity,  and  it*'  multiples  and  subdivisions  are  exclusively  in 
decimal  proportions. 

In  the  "  Imperial  '*  system  as  used  in  Britain,  and  nominally  in  the 
United  States,  the  unit  of  length  is  the  yard,  containing  36  inches;  of 
weight,  the  pound,  7,000  troy  grains;  of  capacity,  the  gallon,  the 
contents  of  which  measure  277.274  cubic  inches,  and  weighing  10 
l)()unds  avoirdupois  at  the  temperature  of  62*^  F.  and  30  inches  baro- 
metric j)ressure.  In  addition  to  these  standards  there  are  in  use  troy 
weight,  apothecaries*  weight,  cloth  measure,  yard  measure  for  cotton 
and  linen,  wine  measure,  beer  measure,  dry  measure,  and  a  large 
number  of  so-called  customary  measures. 

I  refrain  from  giving  any  tables  showing  the  relationship  or  the 
lack  of  real  relationship,  of  these  standards  to  each  other,  because  I 
am  convinced  that  the  unbiased  student,  who  looks  to  the  *'  Imperial  ** 
system  as  a  possible  basis  for  a  universal  system  of  weights  and 
measures,  will  find  his  difficulty  to  be,  not  the  reconciliation  of  a  few 
points  which  are  now  at  variance  with  the  orthodox  creed  as  set  forth, 
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but  to  find  even  one  point  of  agreement ;  or  in  fact  anything  on  which 
a  reasonable  and  intelligible  system  could  be  based* 

If  the  premises  be  correct,  that  a  simple,  universal  system  of  weights 
and  measures  would  greatly  facilitate  and  increase  the  interchange  of 
commodities  among  nations,  it  were  hard  to  conceive  of  anything 
belter  calculated  to  retard  and  discourage  such  commercial  activity 
than  the  vast  mass  of  ill  conceived,  illogical,  and  wholly  arbitrary 
units,  which  does  duty  as  a  syj^tem  in  this  country  and  Britain;  the 
multiples  and  subdivisions  of  which  are  difficult  to  understands  hard 
to  remember  and  wasteful  of  time,  and,  in  their  multiplicity,  encourage 
inaccuracy. 

The  United  States  and  Britain  are,  by  their  policy  of  isolation,  the 
primary  cause  of  the  chaotic  condition  of  the  metrology  of  the  world 
to*day,  and  the  chief  factors  in  preventing  a  consummation  much  to  be 
desired.  Nor  is  that  all.  They  are  inconsistent  with  themselves  and 
with  each  other.  In  Britain  a  large  number  of  '*  customary  **  weights 
and, measures  are  in  common  trade  use,  which  have  little,  if  any,  re- 
lationship to  the  legalized  standards ;  and  are,  in  their  very  nature, 
the  cause  and  consequence  of  the  lack  of  universality  of  methods 
so  much  to  be  deplored.  In  the  United  States  customary  weights  and 
measures  are  equally  rampant;  there  being  almost  as  many  legalized 
weights  for  a  bushel  of  a  given  commodity  as  there  arc  States  in  the 
Union.  It  takes  T.75  bushels  of  rye  bought  in  Louisiana  to  make  up 
the  same  measure  in  the  neighboring  State  of  Oeorgia  ;  while  a  bushel 
of  sweet  potatoes  bought  in  Iowa  is  short  of  that  measure  by  10  pounds 
when  it  reaches  Maryland. 

The  standard  units  of  weight  and  capacity  in  Britain  are  the  avoirdu- 
pois pound  of  7,000  troy  grains,  giving  2,240  pounds  to  the  ton;  and 
the  imperial  gallon  containing  277.274  cubic  inches,  and  weighing  10 
pounds ;  the  corresponding  standards  of  the  United  States  being  the 
troy  pound  of  5,760  grains,  giving  2,000^  pounds  to  the  ton,  and  the 
Winchester  wine  gallon,  containing  231  cubic  inches  and  weighing 
8.339  pounds.  It  would,  I  think,  require  considerable  ingenuity  to 
add  to  all  this  confusion. 

Could  the  world  speak  a  common  language  as  to  its  weights  and 
measures,  what  a  vast  field  for  intelligent  research  would  be  opened 
up  to  us.  All  the  magnificent  literature  of  foreign  learned  anci  tech- 
nical societies  of  every  kind,  as  well  as  the  invaluable  matter  purveyed 
by  the  technical  and  scientific  press  of  this  and  other  countries,  would 
become  common  property ;  and  while  we  might  be  unable  to  speak  in 
our  brother* s  tongue,  his  figures  would  be  perfectly  intelligible,  incit* 
ing  critidism  or  stirring  to  emulation.  The  chemist,  the  architect,  the 
engineer  and  the  statistician  would  appeal  to  a  constituency  as  wide 
as  the  universe  itself. 

There  is  much  even  in  the  technical  press  and  literature  of  countries 
speaking  the  same  language  as  ourselves,  which  is  comparatively  val- 
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ueless  to  us  because  the  kernel  is  encased  in  a  shell  of  long  tons, 
cwts*,  qrs.,  lbs,,  imperial  gallons,  grains  and  septimeters,  too  hard 
for  ordinary  American  teeth  to  break. 

The  commerce  of  over  400,000,000  of  people  is  carried  on  to-day 
exclusively  by  the  metric  system.  It  has  been  adopted  by  F'rance, 
French  Colonies,  Holland,  Dutch  Colonies,  Belgium,  Spain,  Spanish 
Colonies,  Portugal.  Italy,  Germany,  Greece,  Roumania,  British  In- 
dia* Mexico,  New  Grenada,  Ecuador*  Peru,  Brazil,  Uruguay,  Argen- 
tine Republic,  Chili,  Austria.  Costa  Rica,  Egypt,  Netherlands,  Nor- 
way, Sweden,  Switzeriand,  Denmark,  Danish  Colonies,  Turkey, 
United  States  of  Colombia,  Venezuela,  and  is  permissive  in  the  United 
States  of  America,  Great  Britain,  and  the  British  Colonies. 

Is  not  this  almost  universal  adoption  itself  sufficient  evidence  of  the 
universal  adaptability  of  the  metric  system  to  the  needs  of  mankind ; 
and  shall  the  Englisla-speaking  nation  alone,  then,  whose  interests  in 
a  universal  system  of  metrology  are  greater  than  all  others,  retard  the 
progress  of  the  world?  We  are  ail  creatures  of  circumstance,  and  .are 
largely  what  our  environment  has  made  us,  but  that  is  no  reason  why 
we  should  allow  our  familiarity  with,  and  filial  regard  for,  any  partic- 
ular system  so  warp  our  judgment  that  we  cannot  see  and  appreciate 
the  beauty  and  intrinsic  merit  of  another  s)^tem. 

Numerous  and  strong  petitions  have  from  time  to  time  been  pre- 
sented to  the  government  of  the  United  States  and  Britain,  pra3nng 
the  adoption  of  the  metric  system.  These  petitions  have  been  pre- 
sented in  this  country  by  such  societies  and  organizations  as  the  Na- 
tional Academy  of  Sciences,  American  Association  for  the  Advance- 
ment of  Science,  Boston  Society  of  Civil  Engineers,  American  Instittite 
of  Mining  Engineers,  American  Medical  Association,  American  Phar- 
maceutical Association,  and  many  others.  In  Britain  by  every  tech- 
nical and  scientific  body,  including  the  British  Association  for  the 
Advancement  of  Science,  and  the  Associated  Chambers  of  Commerce. 
To  what  tribunal,  then,  shall  we  look  for  an  authoritative  deliverance 
on  the  merits,  or  otherwise,  of  the  metric  system  if  this  **  great  cloud 
of  witnesses  "  be  not  authoritative? 

If,  then,  we  are  agreed  that  the  metric  system  is  applicable  as  ft 
universal  system  of  metrology,  and  that  such  a  system  is  desirable,  b 
it  not  possible  for  us  in  our  individual  and  collective  capacity  to  con- 
tribute  something  toward  the  advancement  oi  the  cause?  Can  we 
not,  individually,  persistently  base  all  our  private  work  on  this  beau- 
tifully simple  system,  and,  collectively,  make  all  our  contributions  to 
this  Association,  and  the  Association's  records  themselves,  conforma- 
ble to  it? 

There  have  been  many  objections  to  the  metric  system  ^  but  not  a 
few  of  the  objections  do  more  credit  to  the  zeal  than  to  the  intdit- 
gence  of  the  objectors. 

It  has  been  asserted  by  some  that  the  metre  is  not  the  one-ten  mil- 
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lionth  of  a  quarter  of  the  raeridian,  because  raeasurements  taken  of 
other  arcs  of  the  meridian  give  discordant  results.  The  discrepancy 
arises  from  the  fact  that  the  earth  in  soHdifying  has  been  absurd 
enough  to  assume  a  form  which  is  neither  a  true  spheroid  nor  a  true 
ellipsoid,  so  making  concurrent  measurements  practically  an  impossi- 
bility. All  this,  however,  does  not  impugn  the  measurement  of  the 
arc  of  the  meridian  on  which  the  metre  is  based,  which  remains  as  a 
fixed  and  invariable  standard,  susceptible  of  the  most  accurate  veri- 
fication. 

Another  objection  urged  is  the  great  length  of  the  metre  and  its  in- 
convenience of  application  to  the  mechanical  arts.  An  ordinary  2- 
foot  rule  looks  formidable  when  spread  out  to  its  fullest  extent,  but 
when  folded,  as  the  metre  may  be,  goes  into  a  comparatively  small 
space,  I  do  not  think  the  ordinary  mechanic  would  require  to  ex- 
pand his  rule  pocket  very  much  to  accommodate  a  metre  rule. 

It  has  been  objected  to  in  this  t-ountry  on  the  ground  that  it  is  un- 
American,     Is  it  any  more  so  than  the  argument  brought  against  it? 

One  objector  invokes  Divine  wrath  on  the  system,  because,  as  he 
asserts,  it  is  one  of  the  offspring  of  the  ''  wildest,  most  bloodthirsty, 
and  most  atheistic  revolutions  of  a  whole  nation  that  the  world  has 
ever  seen/*  It  is  not;  but  what  if  it  were?  Is  a  pearl  less  a  pearl 
because  found  associated  with  an  oyster? 

I  will  cite  but  one  more  objection,  and  that,  perhaps,  the  most 
amusing  of  all.  I  quote  from  a  report  of  a  committee  of  the  Boston 
Civil  Engineers*  Society.  ''  Indeed,  so  prominent  is  the  theme  that 
we  are  told  the  Coftgregaiionaiist  opposes  the  metric  system,  because 
it  does  not  want  to  have  the  revised  edition  of  the  New  Testament 
read :   *  Neither  do  men  light  a  candle  and  put  it  under  a  hectolitre.'  " 

In  conclusion,  permit  me  to  commend  the  metric  system  of  weights 
and  measures  to  the  careful  consideration  of  every  member  of  this 
Association.  Such  consideration  can  lead  to  but  one  result,  and  that 
is  to  convince  him  of  the  possible  universal  use  of  the  system,  the 
beautiful  simplicity  of  its  multiples  and  subdivisions,  the  faciUty  it 
gives  for  rapid  and  accurate  calculation,  and,  lastly,  that  it  is  the  sys- 
tem used  by  a  large  majority  of  civilized  nations. 

It  is  being  rapidly  adopted  by  many  of  the  largest  manufacturing 
establishments  in  this  country  and  in  Britain,  solely  on  its  merits,  and 
in  anticipation  of  any  compulsory  legislation  of  any  kind.  Shall  this 
Association  be  among  the  laggards  in  the  race? 

DISCUSSION, 

Mr.  Clark — It  is  very  evident  that  Mr.  Harper's  paper  is  a  diffi- 
cult one  to  discuss,  and  the  case  is  certainly  well  presented  by  him. 
There  can  be  no  doubt  that  great  convenience  would  result  from  the 
universal  adoption  of  a  decimal  system ;  and  there  can  be  no  doubt 
that  the  metric  system  (whether  the  metre  is  really  the  one  ten-mil- 


442 


Honth  part  of  a  quarter  of  a  meridian,  or  not),  answers  every  paxpose 
that  is  desired.  I  understand  that,  while  the  United  States  Govern- 
ment has  not  made  the  metric  system  compulsory.  Congress  has  passed 
a  measure  upon  the  subject,  and  that  the  courts  will  recognize  trans* 
actions  made  under  the  metric  system,  I  think  the  introduction  of 
the  metric  system  will  necessarily  be  a  matter  of  slow  growth,  as  we 
can  hardly  compel  the  people  to  give  up  the  measurements  with  which 
they  are  familiar.  It  is,  however,  now  used  largely  in  teaching.  My 
son,  for  instance,  is  learning  the  metric  system  at  school,  and  all  (he 
scientific  bodies  of  the  country  use  rt.  I  think  it  very  possible  that 
those  of  us  who  are  still  young — you  and  I,  Mr.  President,  and  a  few 
others — may  live  to  see  the  time  when  it  will  come  into  quite  general 
use  in  this  country.  I  hope,  if  there  is  anvthing  this  Association  or 
any  other  Association  can  do  to  hasten  that  day,  we  will  not  fail  to 
take  proper  action. 

Mr.  Ihomfson — For  the  past  23  years  the  principal  agitation  id 
favor  of  the  adoption  of  the  metric  system  has  been  by  the  American 
Metrological  Society,  of  which  Professor  T.  J.  Mendenhali.  late  Su- 
perintendent of  the  United  States  Coast  and  Geodetic  Survey*  and  an 
honorary  member  of  this  Association,  is  Vice-President.  I  ha%*e  here 
one  of  the  pamphlets  issued  by  that  Society,  from  which  I  beg  leave 
to  read  a  few  extracts  bearing  on  the  difficulty  of  adopting  the  metric 
system:  '*The  only  real  objection  to  adopting  the  metric  system  is 
that  to  make  any  improvement  in  our  accustomed  practice  is  diflficull 
and  troublesome :  it  is  very  much  easier  to  let  things  slide.  This 
difficulty  can  be  overcome  in  business  in  the  United  States,  as  it  has 
been  overcome  in  science  in  the  United  States*  and  in  business  in 
Europe  and  South  America.  As  an  example  of  the  former,  the  metric 
system  has  been  completely  adopted  within  the  memory  of  the  present 
generation  in  chemistry,  from  which  it  naturally  works  into  use  in  as- 
sa)ing,  metallurgy,  pharmacy  and  medicine."  Again — "  Mr.  Perc3%*ai 
Fowler  said :  ^  He  could  speak  from  practical  experience  in  Spain. 
In  a  week  the  workmen  became  thoroughly  conversant  with  racters, 
centimeters  and  millimeters:  and  he  was  certain  the  difficulty  &f 
changing  the  English  system  of  weights  and  measures  to  the  decimal 
system  had  been  greatly  over-estimated/  *'  And  once  more — •*  Mr. 
Hamilton  Smythe  said:  *  In  Austro-Hungar>%  for  instance,  the  metric 
system  was  extensively  used  by  engineers  for  their  own  convenience 
for  some  years  previous  to  its  general  introduction.  It  had  become 
the  interest  of  contractors  and  workmen  to  make  themselves  acquainted 
with  the  terms  of  measurement,  in  which  the  plans,  specifications  and 
bills  of  quantities  supplied  to  them  by  their  employers  were  expressed, 
and  thus  through  the  medium  of  the  working  class  a  knowledge  of 
the  system  had  been  extensively  spread  through  the  mass  of  the  people 
before  the  system  was  made  legally  compulsor)'  for  the  purpo'ses  of 
general  commerce.*  *'     In   1866  the  Congress  of  the   United  States 
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made  the  adoption  of  the  metric  system  optional  in  this  country*  and 
it  has  since  re-enacted  the  provision  of  its  original  action.  There  is 
one  more  reference  here:  '"The  agreement  between  the  United 
States  and  Great  Britain,  signed  at  Washington,  June  i8,  1880,  for 
increasing  the  limits  of  magnitude  of  packets  exchanged  through  the 
post  beti*'een  the  two  countries,  uses  the  gramme  and  centimeter,  and 
contains  no  reference  to  any  other  unit  of  weight  or  measure."  The 
American  Metrological  Society  has  for  its  object  the  increase  of  the 
use  of  the  metric  system  for  the  great  convenience  of  comparing  re- 
ports between  the  scientific  bodies  of  this  country  and  of  the  other 
countries  of  the  world.  It  provides  for  its  fellows,  members  and  as- 
sociates the  various  periodicals,  pamphlets  and  printed  matter  of  the 
various  concerns  which  may  join.  It  provides  for  the  membership 
of  individuals  and  of  organizations  on  the  basis  of  the  payment  of 
I5  per  year  for  members.  In  view  of  the  final  sentence  of  Mr. 
Harper's  paper,  *' Shall  this  Association  be  among  the  laggards  in 
the  race?  "  I  would  present  the  following  preamble  and  resolution: 

Whereas,  the  metric  system  of  weights  and  measures  is  the  most 
convenient  and  scientific  method  of  measurement t  and  is  destined 
eventually  to  displace  the  system  now  in  vogue :  and 

W^HEREA,s',  The  Western  Gas  Association  recogniices  the  importance 
of  supplying  scientific  as  wtU  as  practical  data  in  the  reports  of  its 
proceedings ;  be  it 

RjBSOLVED,  That  this  Association  authorizes  the  use  of  metric  equiva- 
lents, as  well  as  customary  values,  in  all  papers  and  reports;  and  be  it 

Resolved,  That  this  Association  enter  the  membership  of  the  Ameri- 
can Metrological  Society  as  the  Western  (las  Association. 

For  my  own  part,  in  any  paper  which  I  may  prepare,  or  in  any  re- 
port I  may  present,  I  pledge  myself  to  use  the  metric  equivalents  as 
well  as  the  customary  equivalents.  I  move  the  adoption  of  the  reso- 
lurions  I  have  read.     (Seconded  by  Mr.  Forstall.) 

Mr*  Greenguch — ^I  think  that  is ^  with  great  respect  to  Mr.  Thorn p* 
son  and  the  gentleman  wrho  has  read  the  paper  (Mr.  Harper),  pushing 
the  Association  a  little  loo  far.  I  see  no  reason  why  any  gentleman 
may  not  present  his  reports  or  papers  in  expressions  of  metrical  equiv- 
alents if  he  pleases  to  do  so ;  but  I  must  say  they  will  be  only  more 
or  less  intelligible  to  nine-tenths  of  us,  while  in  our  everyday  business 
affairs  we  shall  have  to  continue  to  employ  the  more  familiar  terms  of 
cubic  foot,  yard  and  busheL  And  as  for  saying,  as  the  framer  of  this 
resolution  does,  that  the  question  of  the  adoption  of  the  metric  system 
is  simply  a  ijuestion  of  a  short  time,  1  cannot  agree  with  him, 

Mr.  Thompson — ^1  did  not  say  in  a  short  time ;  I  said  *'  eventually.*' 

Mr.  Greenougk — I  question  it  extremely.     I  do  not  see  that  they 
have  made  any  substantial  progress  in  either  Europe  or  America  in 
L'the  last  fifteen  or  twenty  years.     The  two  great  trading  countries  of 
be  world,  who  do  nine-tenths  of  the  business  of  the  world,  do  that 
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business  wholly  oq  another  basis ;  and  I  cannot  see  that  in  either  ol 
those  countries  they  have  made  the  least  progress  in  the  general  adop- 
tion of  the  metric  system.  I  question  very  much  whether  the  change 
from  our  present  system  to  the  other  is  going  to  be  anything  like  as 
rapid  as  was  anticipated  a  few  years  ago,  when  the  question  was  first 
agitated.  I  think  it  is  a  litde  premature  for  this  Association  to  take 
the  step  proposed. 

Mr.  Thompson— I  trust  that  this  resolution  will  be  fully  discussed 
before  it  is  put  to  a  vote,  because  Mr.  Greenough  misapprehends  my 
intendon.  It  is  not  the  idea  to  do  away  in  any  degree  with  the  cus- 
tomary methods.  It  is  not  the  idea  that  any  report  shall  be  made  in 
the  metric  system  wholly.  The  idea  is  that  parallel  columns  will  be 
given,  so  that  we  shall  more  rapidly  accustom  ourselves  to  the  consid- 
eration of  metric  equivalents,  as  well  as  the  customary  equivalents : 
not  that  the  metric  equivalents  shall  displace  the  customary. 

Mr.  HcMPHREvs^Will  not  Mr.  Thompson  ev(>lain  what  the  meni- 
bership  of  this  Association  in  the  American  Metrological  Society 
involves? 

Mr*  Thompson — Membership  in  that  Society  provides  for  the  re- 
ceipt by  the  Association  of  all  the  papers  and  reports  of  the  action  of 
thai  Society ;  so  that  we  are  constandy  provided  with  the  data  and  re* 
ports  of  the  work  being  done  by  the  Metrological  Society.  It  pro* 
\qdes  also  for  the  representation  of  the  Association,  by  some  duly 
authorized  individual,  at  the  annual  meetings  at  Washington,  and 
for  voting  by  proxy  on  any  question  if  a  representative  is  not  person- 
ally present.  My  object  in  moving  to  join  that  Society  was  more 
especially  that  we  may  be  possessed  of  the  infomiation  which  the 
Metrological  Society  is  constantly  disseminating,  I  will  add  that  the 
expense  of  membership  is  only  ;S5  per  year. 

On  the  adoption  of  the  resolution  a  standing  vote  was  called  for, 
and  it  was  determined  in  the  affirmative  by  a  vote  of  15  to  7. 

Mr,  Miller — If  the  discussion  of  Mr.  Harper's  paper  is  stiE  in 
order,  I  would  like  to  suggest  that  one  side  of  this  question  has  not 
yet  been  touched  upon*  In  the  shops  of  Germany  and  of  France  the 
inch  is  used  for  all  gauges,  taps,  dies,  bolts  and  such  things.  They 
found  from  experience  that  the  metric  measure  was  not  adapted  for 
shop  practice.  They  find  that  the  measurement  of  their  gauges  and 
standards  in  millimetres  is  too  fine,  and  so  they  take  inches  and  Crac* 
tions  of  inches;  and  they  have  the  same  gauges,  taps,  dies  and  shop 
standards  that  we  have  in  this  country.  As  a  matter  of  fact,  their  fine 
machinery  to  a  large  extent  is  supplied  from  here.  This  is  on  account 
of  the  fact  that  the  metric  system  is  not,  in  their  experience,  found 
adapted  to  shop  work.  I  think,  in  the  gas  business,  a  very  large 
amount  of  our  work  is  done  with  dies  and  gauges.  Before  we  go  into 
the  subject  very  deeply  it  would  be  well  to  see  how  much  is  done  in 
inches  practically  and  how-  much  that  would  vary  from  our  shop  stand* 
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ards;  in  other  words,  how  much  of  our  work  is  shop  work  and  how 
much  is  scientific  work.  Of  course,  in  this  country  at  the  present 
time  a  very  large  proportion  of  the  chemical  and  physical  work  is  done 
in  the  metric  system,  and  is  so  recognized.  Of  course,  if  we  do  any 
fine  physical  work  it  would  be  proper  to  put  it  in  the  metric  system ; 
but  almost  all  of  our  work  is  in  American  measures.  We  buy  in  dol- 
lars and  cents  and  in  American  measures;  and  I  think  we  would  be 
more  likely  to  be  free  from  mistakes  by  using  the  measures  with  which 
we  buy  and  sell, 

Mr.  Clark. — Mr*  Miller  has  called  our  attention  to  the  fact  that  we 
are  using  in  our  currency  the  decimal  system.  The  statement  has 
been  made  that  the  millimetre  is  too  fine  a  measure  for  use  in  making 
dies.  But  the  centimetre  may  not  be,  or  if  it  is  the  decimetre  is 
not.  The  matter  is  subject  to  as  many  subdivisions  as  is  the  inch  or 
the  foot,  and  the  fact  is  that  decimals  of  the  inch  and  of  the  foot  are 
used  in  making  dies.  I  cannot  discern^  therefore,  any  great  difficulty 
in  using  the  metric  standard.  I  do  not  understand  that  any  reference 
is  made  to  the  difficulty  of  measuring  anything  by  millimetres.  We 
have  heard  thai  the  L^nited  States  and  Great  Britain,  the  great  trading 
nations  of  the  world,  have  not  adopted  the  metric  system,  but  the 
United  States  has  adopted  the  decimal  system  in  its  currency.  And 
while  I  have  not  had  the  advantages  of  some  of  the  genUemen  here  in 
becoming  familiar  with  English  money,  and  perhaps  if  I  had  I  would 
not  find  the  trouble  I  now  have,  certainly  pounds  and  shillings  do  not 
convey  to  me  the  ideas  that  dollars  and  centos  do.  These  great  trad- 
ing  nations,  the  United  States  and  Great  Britain,  have  been  straight- 
ening out  everything  else  ;  they  have  been  making  trade  easy  (barring 
the  tariff)  in  every  direction  possible,  and  there  can  be  no  reasona- 
ble doubt,  I  think,  that  the  time  is  soon  to  come  when  they  will  re- 
move this  final  obstacle  to  easy  trade  and  easy  calculation  and  come 
to  the  metric  system,  or  at  any  rate  to  the  decimal  system. 

Mr.  MfLLER — In  speaking  of  the  use  of  the  metric  system  in 
gauges,  etc.,  for  shop  practice,  I  was  not  figuring  on  probabilities, 
but  was  speaking  of  what  is  actually  done  in  those  countries  and  of 
the  excuse  they  give  for  doing  it*  They  say  that  the  inch  standard 
is  better  adapted  to  shop  practice  than  is  the  metric  system.  I  have 
never  gone  into  the  question  in  detail ;  and  I  simply  know  the  fact 
that  these  metric  nations  are  using  the  inch  standard  in  their  shops, 
and  that  that  is  the  excuse  they  give. 

On  motion  of  Mr,  Jenkins  (seconded  by  Mr.  Miller)  the  thanks  of 
the  Association  were  voted  to  Mr.  Harper  for  his  paper. 

The  President — Mr.  F.  L.  Slocum,  of  Pittsburgh,  Pa.,  will  read 
the  following  paper  on 
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ACETVTENE. 

History, — Acetylene  (QHj)  was  first  discovered  and  isolated  by 
Davy*  in  1837.  He  obtained  it  from  the  black  raass  produced  in  the 
manufacture  of  potassium.  In  1858  Perrotf  produced  acetylene  gas 
by  the  action  of  the  electric  spark  on  the  vapors  of  alcohol  and  ether, 
Quet  J  observed  that  the  gas  foniied  by  electrohtic  action  on  ethylene 
gas  in  alcohol  was  taken  up  by  sub-chloride  of  copper  and  chloride  of 
silver,  forming  a  very  high  detonating  compound.  In  1858-59 
Berthelot  made  a  much  more  thorough  examination  of  acetylene  and 
its  compounds,  and  established  its  properties  in  general. 

There  are  many  ways  of  producing  acetylene,  such  as  passing  hy-  j 
drogen  between  the  X)oles  in  an  electric  arc  or  by  exposing  marsh  gas 
or  coal  gas  to  a  very  high  heat  or  an  electric  spark ;  but  up  to  within 
a  recent  period  the  most  practical  way  of  producing  acetylene  was  by 
the  incomplete  combustion  of  coal  gas,  as,  for  example,  in  the  case 
where  a  Bunsen  burner  strikes  back  and  burns  inside  the  tube.  The 
acetylene,  which  is  always  formed  by  the  incomplete  combustion  of  I 
hydrocarbons,  is  in  this  case  only  partially  burned,  and  can  be  col*  1 
lected  in  a  solution  of  sub-chloride  of  copper,  with  which  it  forms  an 
insoluble  compound — CaHaCu^O.  This  material,  when  dry,  is  ver>* 
explosive  and  difficult  of  manipulation ;  hence  acetylene  up  to  the 
present  time  has  been  very  difficult  to  produce  in  quantity  in  a  pure 
state.  In  1862  \Voehler§  produced  calcium  carbide  by  heating  a  mix- 
ture of  lime,  zinc  and  carbon  to  a  white  heat.  He  found  that  the 
black  mass  formed  would  liberate  gas  when  brought  in  contact  with 
water.  He  tested  this  gas  in  the  usual  way,  proved  it  to  be  acetylene, 
and  promised,  in  a  very  short  article  which  he  wrote  on  the  subject, 
that  in  the  near  future  he  would  give  a  detailed  analysis  and  full  dc* 
pcription  of  this  method  of  producing  acetylene ;  but  Providence  de- 
cided otherwise,  as  the  Doctor  died  shortly  afterwards  and  never 
finished  the  work  he  had  in  mind.  From  that  time  until  last  year  the 
production  of  acetylene,  when  wanted  for  exj>erimental  purposes,  has 
been  produced  by  the  old  method — the  incomplete  combustion  of  hy- 
drocarbon gas.  In  1893  H.  Moissanll  produced  a  calcium  carbidei  | 
but  did  not  make  a  thorough  examination  of  same. 

In  i894li  he  produced  calcium  carbide  by  the  action  of  the  ekc-j 
trie   furnace   on  lime   and  carbon.     The  examination   and    analysis] 
showed  that  its  composition   was  CaCir.     Moissan  is.  therefore,  the 
real  discoverer,  after  Woehler,  and  the  first  discoverer  of  the  produc-  I 
tion  of  calcium  carbide  in  a  commercial  way.     Moissan  has  been  ex-^ 

*Liebig*s  Annalen,  vol.  23,  p.  114,  * 

tLiebig*s  Annalen,  vol.  108,  p.  114. 

tLicbig's  Annalen,  vol.  108,  p,  116. 

§Liebig*s  Atinalen.  vol.  124^  p,  220. 

liCompt.  Rendus,  vol.  115,  p.  1,031. 

"ICompt.  Rendus,  vol.  116,  p.  1,222;  vol.  ilS,  p,  501. 
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perimenting  for  years  with  the  high  temperatures  produced  by  the 
electric  furnace,  and  has  made  many  very  valuable  discoveries,  es- 
pecially the  production  of  carbides  of  different  elements ;  as,  for  ex- 
ample, he  has  lately  produced  a  very  pure  carbide  of  aluminum, 
which,  when  brought  in  contact  with  water,  produces  marsh  or  nat- 
ural gas  (CH4)-  -AUCa  +  12H2O  =  3CH4  +  2AI2  (0H)6.  This  is 
very  interesting,  as  it  is  the  first  practical  indication  of  the  real  sources 
of  petroleum.  The  large  amount  of  -work  that  has  been  done  with  the 
high  temperature  of  the  electric  arc  shows  that  a  whole  series  of  car- 
bides existed  when  higher  temperatures  were  obtained  than  those 
within  the  present  reach  of  human  means,  up  to  the  time  of  practical 
operation  of  the  electric  furnace.  In  former  ages  large  masses  of 
more  or  less  pure  oxides  of  different  elements  could  have  been  brought 
in  contact  with  carbon  at  very  high  temperatures,  forming  carbides. 
These  carbides  were  deposited  in  the  lower  and  heated  measures  of 
the  earth's  crusts,  and,  as  they  gradually  cooled,  water,  in  the  form 
of  steam  under  enormous  pressure,  was  brought  in  contact  with  them, 
producing  many  of  the  different  hydrocarbons  now  found  in  nature. 
Moissan  has  lately  made  some  nitrite  compounds  of  different  elements, 
which,  when  brought  in  contact  with  water,  produced  pure  ammonia. 
These  are  mentioned  especially  to  give  an  idea  of  the  range  of  this 
class  of  compounds,  if  a  certain  temperature  can  be  obtained  and 
maintained  in  any  quantity.  There  have  been  within  the  last  eight 
months  numerous  articles  in  the  various  technical  journals  as  to  the 
cost  of  the  production  of  acetylene,  and  the  gas  fraternity  in  general 
have  been  very  much  agitated  by  at  least  some  of  these  articles,  which 
would  lead  the  reader  to  believe  that  acetylene  was  cheaper  than  day- 
light. Acetylene,  or  rather  calcium  carbide,  has  as  yet  not  fulfilled 
the  assertions  of  many  of  the  articles  written,  and  is  not  at  present  on 
the  market  at  daylight  prices. 

Properties, — Acetylene  (CxHi;  Molecular  weight,  25.94;  C  = 
92.31  per  cent. ;  H  =  7.69  per  cent.)  is  a  colorless  gas,  having  a 
peculiar,  disagreeable  and  penetrating  odor.  Its  specific  gravity  is 
0.91  observed  and  0.89829  calculated.  It  is  gas  at  all  ordinary  tem- 
peratures and  pressures.  Its  critical  point  is  37.05*'  C.  and  1,000 
pounds  pressure.  Above  this  temperature  the  gas  cannot  be  liquefied, 
and  is  governed  by  the  laws  of  permanent  gases.  At  a  temperature 
of  1°  C.  and  706  pounds  it  is  a  liquid.  When  liquefied  it  is  mobile, 
colorless,  highly  refractory  and  lighter  than  water,  and  is  a  very  strong 
solvent  of  fats.  One  litre  of  acetylene  weighs  1. 16 148  grains;  one 
cubic  foot  weighs  507.5338  grains,  or  0.07255  pounds;  1,000  cubic 
feet  weigh  72.55  pounds.  It  has  a  heating  capacity  of  11,923  heat 
units  in  Centigrade  and  Kilo  systems.  Its  heat  value,  pound  for 
pound  (carbon  =  i),  is  1.48.  Its  heat  value,  volume  for  volume 
(hydrogen  =  i),  is  4.53. 

The  most  interesting  property  of  acetylene  to  the  gas  manufacturer 
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is  its  extremely  high  candle  power,  being  240  candles,  with  a  con- 
sumption of  5  cubic  feet  of  gas  per  hour*  The  comparison  of  its 
luminosity  with  that  of  other  well-known  compounds,  as  made  by 
Prof.  Vivian  B.  Lewes,  are  as  follows,  all  based  on  an  equal  consump* 
tion  of  gas — viz..  ;  cubic  feet  per  hour: 

Methane  .,...,.     5,2  candles. 

Ethane . .  . .  , 55.7       '^ 

Propane 56,7       '^ 

Ethylene ....    70.0       ** 

Butylene  . .  . .  . ! 123.0       '"' 

.Acetylene 240.0       ** 

Calcium  carbide  (CaCi),  a  bluish-black,  solid^  crystalline^  brittle 
mass,  having  a  specific  gravity  of  2.22,  can  be  heated  to  a  red  heat  in 
an  atmosphere  of  nitrogen  without  decomposition^  but  is  immediately 
decomposed  when  brought  in  contact  with  water  into  calcium  hydrate 
and  acetylene.  The  reaction  is  as  follows :  CaCa  -f  zH^O  ^=  QH-i  -f-  Ca 
(OH)'/,  As  stateil  above,  this  interesting  compound  was  first  discov- 
ered by  Woehler,  and  its  practical  production  by  use  of  the  electric 
furnace  by  Moissan.  There  has  been  a  great  deal  written  in  the  last 
few  months  in  regard  to  the  cost  of  calcium  carbide  t  Willson  has  put 
the  price  at  ^15  per  ton,  others  at  $40,  and  still  others  at  $100,  and 
so  on.  In  this  country  and  in  Europe  there  have  been  formed  nu- 
merous companies,  both  large  and  small,  to  promote  and  further  the 
industry  of  gas  manufacture  by  means  of  calcium  carbide,  but  as  yet 
there  is  but  very  little  calcium  carbide  on  the  market.  The  writer  is 
interested  in  a  business  where  we  have  an  electric  current  of  sufficient 
voltage  and  amperage,  and  a  furnace  of  sufficient  capacity  to  produce 
calcium  carbide  in  very  large  quantities.  \\q  have  given  some  time 
to  the  production  of  this  material.  We  find  that  the  arc  works  en- 
tirely on  resistance,  and  that  the  mass,  before  combination  and  after, 
is  almost  non-conducting;  therefore,  the  production  of  carbide  must 
,  must  be  exceptionally  small  for  a  given  amount  of  current.  Nearly 
all  the  calculations  that  have  been  published  have  been  theoretical^ 
and  of  little  use  in  estimating  the  real  cost  of  the  manufacture  of  cal- 
cium carbide.  The  Aluminum  Industrie  Actien  Gesellschaft,  in  Neu* 
hausen,  Switzerland,  who  are  exceptionally  well  located  for  the  manu- 
facture of  this  material,  are  advertising  it  at  5  J  cents  per  pound.  This 
is  14  J  cents  per  pound  for  acetylene  contained  therein.  As  acetylene 
weighs  73.55  pounds  per  1,000  cubic  feet,  this  would  make  it  cost 
the  consumer  56.20  per  1,000  cubic  feet. 

From  our  experience  in  the  manufacture  of  calcium  carbide  in  a 
large  way,  we  believe  this  to  be  a  fair  selling  price,  giving  an  ordi- 
narily fair  manufacturer's  profit.  Assuming  this  to  be  the  case,  the 
acetylene  question,  so  far  as  the  gas  manager  is  concerned,  for  the 
use  of  enriching  or  illuminating,  becomes  of  little  interest.  There  is, 
how^ever,  one  use  to  which  acetylene  can  be  put  by  the  gas  manager* 
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even  at  its  present  price,  which  makes  it  of  extreme  interest  to  the 
manufacturer  of  any  kind  of  gas  for  lighting  purposes  throughout  the 
whole  civilized  world,  and  that  is  its  use  as  a  light  standard  or  unit. 
For  the  measurement  of  light  it  is  apparently  the  i)erfect  standard  for 
a  light  unit,  as  the  requirement  for  an  absolute  standard  of  light  is  a 
gas  which  can  be  produced  always  in  a  like  stale  of  purity  in  all  parts 
of  the  world,  preferably  by  means  of  decomposition  of  a  substance  in 
water,  so  that  at  a  given  temperature  the  gas  wi!l  always  contain  a  cer- 
tain percentage  of  moisture.  This  gas  must  be  a  definite  compound, 
and  be  comi)Osed  of  the  iUuminating  principle  itself.  It  can  then  be 
burned  at  a  certain  speed  and  height  through  a  specific  gravity  tip 
burner^  and  thus  always  give,  constantly  and  exactly,  an  even  and 
constant  amount  of  light  per  unit  of  time.  Acetylene  manufactured 
from  calcium  carbide  fills  each  and  all  of  these  conditions.  In  a  re- 
cent very  interesting  paper  by  Prot.  Lewes,  he  showed  quite  conclu- 
sively that  acetylene  was  the  luminous  principle  in  all  hydrocarbon 
flames.  Therefore  only  acetylene,  when  burned  in  its  f>ure  state, 
would  be  able  to  give  a  constant  luminosity.  The  apparatus  neces- 
sary for  the  production  of  sufficient  acetylene  for  light  unit  uses  on 
the  photometer  is  very  simple.  All  that  is  recpiired  is  a  small  holder 
in  which  the  gas  is  taken  from  the  top,  working  in  a  tank  in  which  it 
can  be  sunk  entirely  below  the  water  level.  A  small  enlargement  is 
made  on  one  side  of  the  holder  basin,  passing  to  the  bottom^  and  of 
sufficient  size  to  allow  a  wire  gauze  holder  about  two  inches  in  diame- 
ter to  be  passed  to  the  bottom  and  under  the  holder.  The  amount  of 
calcium  carbide  necessary  is  then  wrapped  in  the  wire  gauze,  pushed 
down  under  the  surface  of  the  water,  and  the  acetj^lene  gas  allowed  to 
escape  for  a  few  seconds,  or  until  all  the  air  is  removed  from  the 
mass,  and  then  it  is  passed  to  the  bottom  and  turned  underneath  the 
holder  and  held  there  until  the  holder  is  sufficiendy  full.  The  holder 
is  then  allowed  to  stand  until  the  temperature  of  the  water  is  constant 
and  near  15*^  C.  The  percentage  of  moisture  in  the  gas  has  then  be- 
come constant.  The  gas  is  burned  under  a  given  pressure  through  a 
special  tip,  the  same  that  is  used  for  specific  gravity  determinations 
by  diffusion.  The  writer  anticipated  giWng  the  results  of  tests  with 
photometric  measurements,  in  comparison  with  normal  candles,  but 
has  been  unable  to  do  so,  and  reserves  this  for  a  future  publication. 
In  regard  to  the  future  of  calcium  carbide:  There  seems  to  be  little 
hope  of  its  general  use  as  a  competitor  of  coal  and  water  gas.  Its 
chief  uses  will  likely  be  in  lighthouse  work,  isolated  lighting  plants, 
possibly  in  car  service,  in  the  use  of  light  unit  and  special  purposes 
where  other  gas  is  not  available,  or  where  extremely  high  candle 
power  gas  is  necessary  and  the  present  price  is  not  prohibitory.  It  is 
going  to  be  an  industry  that  will  gradually  grow,  and  it  is  possible  the 
production  of  carbide  will  become  much  cheaper  than  at  present,  al- 
though there  is  no  indication  of  any  great  cheapening  in  its  manufac- 
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tare,  from  our  present  knowledge.  Its  use  will  likely  be  very  ex- 
tended in  the  general  technical  world;  in  fact  it  is  of  far  more  interest 
in  the  numerous  branches  of  organic  chemistry  than  in  the  field  of 
gas  making. 

In  regard  to  its  transportation  in  quantity.  It  is  best  shipped  in 
cans,  tightly  sealed.  There  has  been  a  company  formed  in  Philadel- 
phia to  manufacture  acetylene  and  compress  it  in  cylinders  in  a  liquid 
form.  This  seems  very  much  like  ^*  carrying  coals  to  Newcastle/'  as 
a  ton  of  calcium  carbide  will  yield  over  750  pounds  of  acetylene,  and 
it  is  certainly  much  more  convenient  and  in  much  smaller  space  than 
if  acetylene  gas  were  compressed  into  cylinders.  The  cylinders  would 
necessarily  have  to  be  about  the  same  as  those  for  the  transportation 
of  carbonic  acid  gas,  as  the  critical  point  of  the  two  gases  lies  at  about 
the  same  temperature.  It  would,  therefore^  require  about  40  cylinders 
to  transport  the  equivalent  of  one  ton  of  calcium  carbide,  and  the 
danger  of  explosions  with  liquefied  acetylene  would  be  very  great.  It 
is  not  a  question  of  what  to  do  with  acetylene,  or  bow  to  produce  it, 
with  the  gas  manager,  but  it  is  a  question  of  *^  How  cheap  can  I  buy 
calcium  carbide?**  and,  as  yet,  calcium  carbide  cannot  be  produced 
at  a  figure  which  \V'ould  make  it  available  for  any  ordinary  uses  in  the 
manufacture  of  gas,  and  the  state  of  the  art  does  not  indicate  that  it 
will  for  a  long  time  to  come. 

At  the  conclusion  of  his  paper  Dr.  Slocum  gave  an  exhibition  of 
the  lighting  value  of  acetylene,  burning  the  gas  through  i{  2  and 
3-foot  tips. 

DISCUSSION. 

The  President — We  have  listened  to  a  very  interesting  paper,  and 
would  Mke  to  hear  from  some  of  the  members  on  this  subject. 

Mr.  GREENOircH — I  think  there  is  a  great  deal  to  interest  us  in  that 
paper.  The  writer  seems  to  have  approached  the  question  of  cost 
from  the  most  sensible  point  of  view.  I  would  like  to  ask  Mr.  Slocum, 
with  regard  to  the  figures  he  gives  us  here,  for  it  seems  to  me  they  do 
not  correspond  exactly  in  the  book ;  but  perhaps  it  is  owing  to  a  mis- 
print* He  says  that  the  cost  of  the  calcium  carbide  w^ould  be  5^  cents 
per  pound.  That,  as  I  figure  it,  would  be  ^iio  per  ton;  and  that 
would  make  the  cost  of  1,000  cubic  feet  fit,  and  not  S6.20,  as  stated 
by  him.  Figuring^  as  he  says  afterwards,  that  it  would  be  143  cents 
per  pound  for  acetylene,  and  estimating  that  it  would  weigh  72^ 
pounds  per  1,000  cubic  feet,  then  14J  cents  per  pound  would  make 
the  cost  $10.70  per  1,000  cubic  feet 

Dr.  Slocltm — That  is  a  mistake  in  the  calculation.  The  14^ 
cents  per  pound  for  acetylene  is  all  right,  but  the  56*20  per  t,ooo  is 
wrong. 

Mr.  Grcenouch— Then  it  would  be  5ii  per   r,ooo  cubic  feet 
stead  of  $6,20? 
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Dr.  Slocum — Yes. 

Mr.  Thompson — Then  will  Dr.  Slocum  kindly  read  as  it  should  be 
the  paragraph  he  is  talking  about? 

Dr.  Slocum — Wait  until  I  make  the  calculation  again  and  figure  it 
over.  The  selling  price  is  5^-  cents  per  pound.  That  is  14!  cents 
per  pound  for  the  acetylene  contained  in  the  calcium  carbide.  As 
acetylene  weighs  72.55  pounds  per  1,000  cubic  feet,  that  would  make 
it  cost  the  consumer  ^10.69  instead  of  $6.20  per  1,000  cubic  feet. 
There  is  a  mistake  in  the  calculation. 

Mr.  Greenough — This  does  not  in  any  way  detract  from  the  value 
of  the  paper ;  and  I  wish  to  compliment  Dr.  Slocum  upon  the  care 
and  attention  he  has  given  to  the  matter ;  and  I  move  that  he  be  given 
a  vote  of  thanks  for  it. 

Mr.  E.  C.  Brown — Before  that  motion  is  put  may  I  be  allowed  to 
ask  Dr.  Slocum  a  question  or  two.  There  has  been  a  good  deal  said 
about  carbide  of  calcium  in  the  last  few  months,  and  some  (juestions 
have  arisen  which  I  dp  not  think  have  been  satisfactorily  answered. 
As  Dr.  Slocum  is  a  practical  worker  in  that  line,  I  would  like  to  ask 
him  if  the  process  involves  the  use  of  fire  around  the  crucible,  or  does 
he  rely  upon  the  current  to  maintain  the  fusion  in  a  heavily  lined" 
smelting  furnace? 

Dr.  Slocum — We  have  methods  of  using  both — with  the  gas  around 
the  crucible  and  without  it.  But  the  temperature  around  the  furnace, 
in  the  case  of  the  calcium  carbide,  is  only  an  auxiliary  heat ;  it  is  not 
a  melting  heat.  The  lime  and  the  carbon,  before  this  formation  of 
the  calcium  carbide,  have  a  slight  amount  of  conductivity,  but  it  is 
very  slight  on  account  of  the  non-conductivity  of  calcium  oxide  (CaO), 
it  being  nearly  one- half  lime,  so  that  there  is  practically  no  conduc- 
tivity at  the  very  beginning.  As  soon  as  the  calcium  carbide  is  formed, 
there  is  practically  no  conductivity  in  the  mass,  especially  at  the  point 
of  fusion.  Consequently  the  current  works  down  through,  almost  un- 
resisted, as  if  the  lime  and  carbon  were  not  there ;  it  is  but  slightly 
affected,  and  you  have  got  to  work  right  down  through  on  resistance. 
You  can  use  a  bundle  of  ordinary  electric  light  carbons  in  order  to 
get  the  greatest  work  out  of  the  furnace,  and  so  that  you  can  pass 
through  all  the  materials  underneath.  And  then,  when  you  do  get  it 
formed,  it  is  exactly  like  slag ;  it  is  a  great  deal  harder  to  handle  than 
the  slag  from  steel,  because  the  steel  slag  runs  easier  than  the  carbide. 
Consequently  you  have  in  this  carbide  a  nasty  stuff  to  handle.  It  is 
hard  to  get  your  mass  formed,  and  it  is  hard  to  handle  any  reasona- 
ble amount.  This  all  costs,  especially  when  you  cannot  get  it  to 
move  fast.  Therefore,  the  formation  of  it  in  large  quantity  is  very 
difficult  in  the  electrical  furnace  as  now  constructed.  Now,  if  the 
current  in  going  through  from  the  positive  to  the  negative  pole  does 
not  come  in  contact  with  any  calcium  and  carbon  on  its  way  to  the 
regular  pole  and  convert  it,  it  is  gone,  and  the  force  is  lost. 
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Mr.  E.  C-  Brown— Perhaps  you  can  also  tell  me  what  is  the  latent 
heat  of  evaporation  and  the  specific  heat  of  acetylene? 

Dr.  SLOcrM— I  have  not  got  the  figures  here* 

Mr.  Clark — It  seems  to  me  we  ought  not  to  congratulate  ourselves 
that  acetylene  is  a  high  priced  article.  Gas  men  hav^e  been  very 
prone,  I  think,  in  the  last  three  or  four  months,  to  wish  that  it  might 
prove  to  be  a  high  priced  article*  But  it  seems  to  me,  if  we  could 
welcome  the.  production  of  acetylene  on  a  commercial  scale,  it  would 
do  us  as  much  good  as  any  other  improvement  possible  in  the  pro- 
duction of  gas.  Certainly,  if  there  is  any  benefit  to  be  derived  from 
the  production  of  acetylene  on  a  commercial  scale,  it  would  be  de- 
rived by  gas  companies.  Has  Dr  Slocum*s  work  been  done  with  the 
direct  or  with  the  alternating  current?  And  will  be  tell  us  what  differ- 
ence there  is  in  point  of  economy  between  the  use  of  the  direct  and 
the  alternating  current? 

Dr.  Slocum^ — Our  work  has  been  entirely  done  with  the  direct  cur- 
rent. We  have  done  no  alternating  current  work  whatever.  We  also 
were  very  much  in  hopes  that  acetylene  would  prove  a  commercial 
article,  and  we  tried  very  hard  to  make  it  so.  I  think  we  are  in  a 
position  to  manufacture  it  as  cheaply  as  anyone  away  from  Niagara 
Falls.  The  Pittsburgh  Reduction  Company  have  been  working  at  it 
at  Niagara  Falls,  and  their  Company  have  also  been  working  at  it; 
but  they  are  not  any  better  satisfied  over  their  results  than  we  are 
with  ours. 

Mr.  Humphreys — Dr.  Slocum  refers  to  the  fact  that  he  expects  ta 
do  some  more  experimental  work  in  the  line  of  employment  of  acety- 
lene as  a  photometrical  standard,  I  think  anything  we  can  say  to 
encourage  him  in  that  direction  we  ought  to  say*  It  is  manifest  to  all 
of  us  how  desirable  it  is  to  have  a  new  standard  of  light.  While  I  am 
not  by  any  means  of  those  who  claim  that  the  candle  is  absolutely 
valueless  as  a  unit  of  measurement  in  photometry,  still  I  think  we 
ought  to  be  able  to  improve  upon  it ;  and  it  would  seem  here  might 
be  a  field  for  most  valuable  work  for  all  of  us ;  and  it  is  something 
that  we  can  afford  to  welcome.  As  to  whether  we  should  as  gas  men 
in  genera!  welcome  the  production  of  acetylene  on  a  commercial 
basis  I  am  in  doubt.  It  depends  upon  how  carefully  it  is  covered  by 
patents,  and  who  owrns  them. 

Mr.  McElroy — 1  wish  to  say,  with  regard  to  Dr.  Slocum  and  his 
experiments,  it  is  not  his  fault  that  he  has  not  been  able  to  demon- 
strate that  acetylene  would  be  produced  on  a  commercial  basis.  He 
was  willing,  but  the  fJesh  was  weak,  and  he  had  not  the  time,  1  know 
that  his  time  has  been  fully  occupied.  I  could  not  go  into  ray  office 
to  use  the  photometer  but  I  would  find  him  busy,  night  and  day.  He 
has  been  working  at  night  to  complete  the  experiments,  but  he  could 
not  do  it.     So  I  think  he  ought  to  be  thanked  for  what  he  has  done* 

Mr.  HtrMPHREVS — I  second  Mr.  Greenough's  motion  that  a  vote  of 
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thanks  be  given  to  Dr.  Slocutn  for  his  paper,  and  for  the  attention  he 
has  given  to  this  subject*     (Carried.) 

The  Prfsiuent — Wc  will  now  hear  the  paper  by  Mr.  James  T- 
Lynn.  of  Detroit,  Mich.,  on 

EXPERIKNCE  WITH  FOUL  GAS. 

There  is  probably  nothing  more  distasteful  to  the  average  gas  raan 
than  the  knowledge  that  he  is  passing  sulphureted  hydrogen  to  his 
consumers  in  a  proportion  such  as  to  cause  annoyance  and  conse- 
quent complaint.  There  are  but  few  of  us  who  have  not  met  with 
this  difficulty,  and  very  often  too  have  found  that  such  trouble  has 
been  the  result  of  faults  very  difficult  to  locate.  I  can  conceive  of  no 
better  method  to  assist  others  to  whom  such  experience  may  come, 
than  to  cite  an  occurrence  of  some  years  ago,  which  came  to  my  at* 
tention  while  engaged  as  general  utility  man  about  a  gas  works. 

The  plant  referred  to  had  practically  been  allowed  to  take  care  of 
itself  for  some  time  before  the  new  superintendent  had  taken  charge^ 
and  one  of  the  first  discoveries  made  was  that  the  gas  was  so  foul  that 
it  was  almost  an  utter  impossibility  for  citizens  to  hold  meetings  in 
halls,  theaters,  churches  or  any  other  place  where  a  large  number  of 
burners  was  in  use.  As  the  trouble  w^as  occurring  in  December  there 
was  no  possibility  of  obtaining  ventilation  without  considerable  dis- 
comfort to  the  occupants  of  such  rooms.  Meters  were  ordered  to  he 
removed  from  private  residences,  as  the  large  quantities  of  sulphur 
inhaled  had  caused  a  serious  epidemic  of  coughing  in  every  house  in 
which  large  numbers  of  burners  were  in  use.  As  this  was  prior  to 
the  days  of  electric  lighting,  it  was  a  matter  in  which  the  city  as  well 
as  the  individual  was  interested,  all  public  places  and  streets  being 
lighted  by  gas.  Matters  had  come  to  such  a  pass,  indeed,  that  a 
committee  from  the  city  council  had  been  appointed  to  investigate  the 
trouble  and  report  the  results  of  their  investigation  to  that  body. 

In  our  attempt  to  discover  the  origin  of  the  trouble  we  first  tested 
our  gas  at  the  purifiers,  the  paper  remaining  as  clean  after  the  test  as 
it  had  been  before,  showing  clearly  that  the  difficulty  was  not  the  re- 
sult of  dirty  material.  A  second  test  at  the  inlet  of  the  station  meter 
showed  very  evident  traces  of  the  objectionable  sulphur,  and  thus  in- 
dicated beyond  a  doubt  that  the  cause  of  its  presence  was  a  leaking 
center  seal.  As  soon  as  possible  w^e  removed  the  cap  from  this^ 
cleaned  all  the  joints  thoroughly,  covered  them  with  tallow,  and  then 
replaced  the  cap.  You  can  imagine  the  great  comfort  we  derived 
from  our  discovery  that  this  labor  had  neither  removed  nor  lessened 
our  difficulty*  The  gas  remained  as  before,  clean  at  the  test  cocks 
on  top  of  the  purifiers,  and  foul  at  the  meter  inlet. 

Again  we  removed  the  cap,  faced  the  joints  with  scrapers  and  re- 
placed it,  but  found  by  testing  that  our  former  results  remained  un- 
changed.    For  the  third  time  the  cap  was  taken  from  the  center  sealy 
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the  water  was  entirely  removed,  and  upon  an  examination  of  the  divi- 
sions w^  found  in  one  of  them  a  crack  extending  from  the  bottom  to 
within  about  one-fourth  the  distance  from  the  top.  Fou!  gas  had 
been  [lassing  through  the  center  seal  to  the  meter,  into  the  holder  and 
on  to  the  consumer*  We  realized  that  the  removal  of  our  old  center 
seal  and  setting  of  a  new  one  was  to  be  no  small  undertaking  at  that 
season  of  the  year,  when  the  output  was  at  the  maximum  limit.  In 
fact,  such  work  with  a  12-inch  center  seal,  and  only  one  set  of  purify- 
ing boxes  to  rely  upon,  is  never  to  be  considered  a  trifling  matter 
when  one  possesses  a  holder  capacity  eqiiivalent  only  to  the  minimum 
consumption  of  one  day.  Necessity,  however,  often  removes  obsta- 
cles and  converts  timidity  into  boldness.  At  any  rate,  we  settled 
down  to  work. 

Immediately  after  the  arrival  of  a  new  center  seal,  temporary  gal- 
vanized iron  pipe  connections  xvere  made  from  the  inlet  pipe  to  our 
center  seal,  and  the  inlet  of  our  most  convenient  purifier,  also  from 
the  outlet  of  the  latter  to  the  pipes  carrying  our  product  to  the  station 
meter^  which  threw  our  remaining  three  boxes  and  center  seal  out  of 
operation.  We  soon  had  the  center  seal  and  the  old  connections  re- 
moved, new  foundations  built  throughout,  our  nevv  seal  placed,  and 
all  connections  made  again,  this  work  being  acconipHshed  in  the 
course  of  three  days.  t>uring  the  time  this  was  in  progress  we  were 
compelled  to  change  the  material  in  the  box  which  was  in  use  each  day. 
In  order  to  do  so  we  fired  a  couple  of  extra  benches,  and  were  able 
to  close  down  our  entire  works  for  about  three  hours  each  morning. 
After  our  center  seal  was  in  position  we  broke  the  temporary  connec- 
tions with  the  box,  connected  the  center  seal  and  the  remaining  puri- 
fiers, filled  them  with  material,  recommenced  operations,  and  then 
easily  connected  the  other  purifier  with  the  seal.  Rut  this  was  not  the 
end  of  our  trouble.  The  former  condition  of  affairs  had  existed  for 
such  a  length  of  time  that  the  water  in  the  station  meter  had  become 
impregnated  with  sulphureled  hydrogen.  This  water  was  taken  otlt 
and  the  meter  refilled.  This  was  a  small  matter,  and  a  test  of  the  gas 
between  the  purifying  apparatus  and  street  governor  showed  no  trace 
of  impurity.  It  ran  all  day  without  showing  any  discoloration  of  the 
test  paper  in  the  glass,  but  with  some  surprise  we  found  the  next 
morning  that  foul  gas  had  discolored  it,  giving  evidence  that  such 
gas  had  passed  into  our  street  mains.  This  paper  was  re  mo  veil  and 
another  placed  in  the  glass,  and  as  on  the  previous  day  it  remained 
clear,  but  on  the  following  morning  was  as  black  as  the  former  one 
had  been.  * 

It  annoyed  us  greatly  to  think  that  we  had  made  pure  gas  during 
the  day  and  foul  during  the  night;  so  upon  the  third  night  the  gas 
passing  to  the  street  mains  was  very  closely  watched.  Wc  found  when 
the  holder  commenced  to  descend  the  paper  began  to  discolor.  This 
fact  led  to  the  discovery  that  the  outlet  pipe  from  the  holder  was  be* 
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ing  used  as  both  inlet  and  outlet  by  the  agency  of  an  open  by-pass 
valve,  and  that  during  the  day,  when  our  make  exceeded  our  output, 
a  sufficient  supply  of  gas  was  sent  to  our  consumers  without  entering 
the  holder  at  all,  but  that,  after  the  heavy  consumption  of  gas  came 
on  at  night  and  was  in  excess  of  the  make,  then  of  course  the  deficit 
was  made  up  from  the  gas  in  the  holder*  The  next  morning,  by 
means  of  a  test  made  at  a  pillar  cock  placed  on  the  crown  of  the 
holder  for  the  purpose  of  testing,  we  were  convinced  that  the  trouble 
now  existed  here.  We  could  not  change  the  water  in  the  tank  as  we 
had  that  of  the  meter,  for  at  that  time  our  daily  output  of  gas  was 
over  240^000  cubic  feet,  with  a  storage  capacity  of  only  100,000  cubic 
feet. 

The  following  plan  of  cleansing  the  water  was  devised:  We  had 
the  cover  of  an  old  purifying  box,  about  10  feet  square  and  14  inches 
in  depth ;  this  we  elevated  about  six  feet  above  the  water  level  of  the 
holder  tank  by  means  of  empty  barrels,  and  filled  it  with  a  mixture 
of  lime  and  water.  Then  we  consti-ucted  a  siphon  of  3-inch  pipe, 
about  8  feet  long  on  one  side  and  3  on  the  other.  Late  in  the  after- 
noon, when  the  holder  was  filled  to  its  utmost  capacity,  we  would 
drop  this  siphon  down  alongside  the  holder,  give  it  a  quarter  turn, 
then  raise  it  up  far  enough  to  bring  the  inside  siphon  end  above  the 
water  level,  connect  it  with  an  outlet  from  the  box,  and  by  opening 
a  cock  run  the  lime  water  in  from  the  elevated  box.  This  process 
was  repeated  for  several  days  until  the  water  in  the  holder  tank 
was  entirely  free  from  sulphur.  Before  lime  water  was  introduced 
into  the  tank  the  water  it  contained  was  very  dark,  almost  black,  but 
as  it  became  purified,  and  the  sulphide  of  calcium  formed  by  the 
chemical  reaction  was  precipitated,  it  became  so  clear  as  to  expose  to 
view  the  guide  rails  and  bolts  for  several  feet  below  the  surface. 

After  we  had  disposed  of  this  embarrassment,  it  was  concluded  to 
examine  the  inlet  to  the  holder.  This  had  been  by-passed  for  some 
years,  owing  to  a  leak  which  had  filled  the  pipe  so  fast^that  it  was  im- 
possible to  make  use  of  it.  We  pumped  out  the  water  and  found  that 
the  leaks  were  all  stopped,  the  inlet  being  now  more  nearly  water 
tight  than  the  outlet,  which  had  for  so  long  a  time  done  the  work  of 
both.  As  the  siphon  had  been  used  very  near  the  inlet  and  outlet 
pipes,  ray  opinion  is  that  the  lime  had  filled  small  holes  left  in  the 
joints  beneath  the  level  of  the  water,  causing  these  leaks;  or  that  there 
had  been  small  solid  particles,  capable  of  swelling  by  the  action  of 
water  upon  them,  dropping  into  the  tank  at  times  during  the  years 
past  and  accomplishing  the  same  result.  At  any  rate  there  was  no 
further  trouble  with  foul  gas,  nor  by  too  much  water  in  the  drip  of 
our  inlet  connection. 

This  experience  demonstrated  to  me  that  it  was  a  good  plan  to  have 
a  by-pass  arrangement  between  the  inlet  and  outlet  pipes  of  all  gas- 
holders.    In  the  construction  of  two  plants  since  that  time  I  have  fol- 
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lowed  this  plan ;  but  1  would  not  advocate  the  use  of  this  by-pass 
except  in  an  emergency,  because  of  the  following  facts:  Where  coal 
gas  is  made  exclusively  the  candle  power  of  the  product  is  irregular, 
the  Oluminatiug  power  of  gas  made  being  variable  between  charges. 
Iq  the  manufacture  of  water  gas  the  results  obtained  are  just  the  op- 
posite to  those  obtained  from  coal  gas,  the  candle  power  of  the  gas 
being  much  greater  toward  the  end  of  a  run. 

A  very  positive  young  man,  engaged  in  the  gas  business  as  managei^ 
of  a  small  gas  w^orks,  with  whom  I  came  in  contact  a  few  yeais  ago, 
remarked  to  me  that  it  was  not  necessary  for  him  to  make  frequent 
tests  for  sulphureted  hydrogen.  He  explained  his  position  by  the 
assertion  that  he  knew  precisely  the  amount  of  sulphur  the  coal  em- 
ployed in  bis  works  contained,  and  also  the  exact  length  of  time  each 
ptin^er  would  continue  to  extract  the  impurity.  I  had  that  evening, 
while  in  a  room  at  the  hotel t  my  only  experience  with  the  product 
with  which  this  young  man  was  supplying  his  customers.  I  bad 
scarcely  lighted  the  gas  when  1  detected  a  very  visible  odor  of  sul- 
phur, and  immediately  wending  my  way  to  a  neighboring  drug  store, 
purchased  the  necessary  materials  and  returned  to  make  a  test  at  the 
burner.  The  result  showed  the  presence  of  the  objectionable  article, 
which  did  not  surprise  me.  It  simply  illustrated  the  fact  that  at  least 
one  young  man's  mathematics  was  not  equal  to  a  common  and  simple 
test-  In  explanation  of  the  fallacy  of  his  calculations,  I  may  relate  aal 
experience  then  fresh  in  my  mind^  of  two  successive  consignments 
from  the  same  coal  mines  to  the  plant  with  which  I  was  at  that  timcj 
connected,  I  found  that  the  gas  produced  from  the  first  excelled  thatj 
from  the  second  by  over  3  per  cent,  in  yield,  5  per  cent,  in  candle' 
ponrer^  and  required  but  70  per  cent,  as  much  material  for  purifica- 
tioQ,  with  heats  and  other  conditions  the  same  throughout  the  entire 

In  many  small  works  throughout  the  country,  especially  where  capi- 
tal to  make  uecessary  improvements  is  wanting^  the  meagerness  of  the 
purifying  capacity  is  the  cause  of  considerable  annoyance  to  superin- 
tendents and  to  consumers.  It  is  apparent  that  in  earlier  years  con- 
structing engineers  neglected,  to  a  surprising  extent,  the  erection  of 
apparatus  adapted  to  an  increased  production  and  changes  in  the 
condition  of  material*  It  is  worthy  of  femark  that  more  attention  is 
paid  to  this  important  department  at  the  present  day,  as  may  be  readilyj 
seen  by  the  following  quotation  from  a  well  known  constructing  en* 
^neer  of  the  present  time,  who,  upon  being  asked  what  rule  he  fol- 
lowed in  erecting  purifying  apparatus,  replied,  **As  much  superficial 
area  per  1,000  cubic  feet  as  a  gas  company's  finances  permit,"  Look* 
tng  at  the  matter  w*ith  open  eyes  and  reasonable  minds,  the  good^ 
common  sense  of  that  reply  can  be  readily  seen.  The  question  of  the 
superficial  area  of  purifiers  has  been  almost  worn  out  in  discussions 
and  in  books,  and  while  much  valuable  material  has  been  gathered 
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upon  the  subject,  rules  are  at  variance  and  none  are  adapted  to  the 
possibilities  of  the  future. 

In  order  to  avoid  the  ills  arising  from  the  passage  of  foul  gas  into 
our  street  mains,  there  are  well-known  remedies  generally  admitted 
but  very  frequently  not  adopted*  At  the  present  time  of  sharp  com- 
petition we  are  compelled  to  satisfy  the  public,  or  suffer  in  conse- 
quence a  decrease  in  our  business ;  and  while  everything  is  going  on 
smoothly  at  the  gas  plant  and  upon  the  street,  alertness  is  the  only 
key  to  security.  The  urgent  demand  for  a  pure  article  is  an  undenia- 
ble one^  and  the  importance  of  frequent  tests  for  sulphur  is  self-evident. 
Tests  should  be  made  not  only  at  the  purifiers,  but  also  at  some  point 
between  them  and  the  station  meter;  and  occasionally  it  might  be 
found  advantageous  to  make  a  test  at  a  burner  in  the  office  or  the 
home.  By  attending  stricdy  to  this  matter  one  can  always  be  positive 
in  regard  to  the  condition  of  his  gas  and  of  the  apparatus  in  operation. 
Small  imperfections  are  apt  to  present  themselves  at  the  most  unex- 
pected times,  but  if  immediately  discovered  and  remedied  are  not  so 
troublesome  as  they  would  become  under  a  system  of  neglect. 

At  the  works  of  the  Company  with  which  I  am  now  connected  the 
manufacture  of  a  pure  standard  gas  is  made  imperative  by  the  pro- 
visions of  the  charter  under  which  we  operate,  Consecjuently,  we 
subject  our  gas  to  a  constant  test  for  both  sulphureted  hydrogen  and 
ammonia  at  the  photometers,  having  three  glasses  in  position,  two  of 
which  are  connected  with  our  coal  and  oil-water  gases  between  their 
respective  purihers  and  station  meters,  and  the  third  making  a  test  of 
our  mixed  gases  on  the  passage  from  the  holder  to  the  street  mains. 
By  watching  the  test  closely,  and  noting  the  most  minute  discolora- 
tion, the  presence  of  the  slightest  trace  of  any  undesirable  impurity  is 
readily  detected  in  ample  time  to  prevent  all  unpleasantness. 

In  writing  this  paper  the  thought  that  my  own  experience  might  be 
of  some  benefit  to  others  presented  itself.  If  I  have  succeeded  in  pre- 
paring some,  to  whom  similar  experiences  are  as  yet  unknown,  to 
surmount  an  obstacle  that  may  arise  at  some  future  time,  and  if  in 
my  effort  to  do  this  I  shall  have  succeeded  in  interesting  others  more 
able  than  myself  to  participate  in  a  beneficial  discussion  upon  the 
subject,  I  shall  feel  that  my  object  has  been  fully  attained. 

DISCUSSION. 

The  President — Mr.  Lynn's  paper  is  likely  to  be  of  benefit  to  us, 
and  I  am  sure  he  will  be  willing  to  answer  any  questions  about  the 
subject  matter. 

Mr.  JenjvINS — Some  years  ago  I  had  a  very  similar  experience  to 
that  related  by  Mr.  Lynn.  The  only  difference  was  that  I  did  not 
have  any  defective  center  seal*  I  found  on  taking  charge  of  the 
works  that  they  had  allowed  unpurified  gas  to  pass  from  the  works 
into  the  streets  for  several  weeks  previous.    I  had  made  quite  a  num- 
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ber  of  tests.  I  knew  that  my  gas  was  right  when  going  into  the  holder. 
but  had  not  tested  it  going  out,  A  civil  engineer  took  the  trouble  to 
test  it,  and  called  my  attention  to  the  fact  that  the  gas  was  no  better 
after  T  had  been  there  six  months  than  it  had  been  before,  and  so 
proved  that  I  was  a  failure.  I  looked  the  matter  up  and  found  that 
the  water  of  the  gas  holder  was  so  very  foul  that  you  could  send  ab- 
solutely pure  gas  into  the  holder  and  as  it  would  come  out  it  would 
discolor  the  test  paper  right  along.  We  were  more  fortunate  than 
Mr.  Lyun»  however,  for  having  two  holders,  we  emptied  the  tank, 
putting  in  fresh  watert  and  had  no  further  trouble. 

Mr.  Blttierworth— I  would  ask  Mr.  Lynn  if  he  could  not  have 
temporarily  packed  that  crack  in  the  center  seal,  making  it  in  that 
way  temporarily  tight,  and  thus  get  along  until  summer  time,  when 
his  works  could  be  repaired.  He  says  that  the  rule  for  erecting  puri- 
fying apparatus  is  that  it  should  be  by  the  **  superficial  area  per  i,ooo 
cubic  feet"  I  think  that  what  he  means  is  the  cubical  contents  of 
the  box.  The  superficial  area  is  not  what  we  are  after;  it  is  the  cubi- 
cal contents. 

Mk.  Lynn — In  regard  to  packing  the  crack  io  the  center  seal,  on 
the  divisions  in  the  center  seaK  as  every  person  knows  who  knows 
anything  about  the  casting  of  center  seals,  the  strain  is  very  great; 
and  if  you  attempt  to  pack  a  crack  in  any  division  of  a  center  seal 
you  are  liable  to  crack  it  all  the  way  up.  It  does  not  take  very  much 
of  a  strain  on  such  castings,  in  addition  to  the  strain  which  is  natur- 
ally on  them,  to  break  them ;  and  any  caulking  you  might  attempt  to 
do  on  them  would  simply  extend  the  crack  to  the  point  probably  of 
causing  it  to  crack  all  the  way  up. 

Mr.  Ferrier— Mr.  Lynn  mentions  an  experience  with  two  succes- 
sive consignments  of  coal  from  the  same  mine,  and  states  that  the  gas 
from  one  required  but  70  per  cent,  as  much  purifying  material  as 
from  the  other.  I  wish  to  ask  if  this  was  at  the  same  time  of  year^  so 
that  the  gas  was  passed  at  the  same  rate  through  the  purifiers,  and  at 
the  same  temperature,  in  both  cases. 

Mr.  Lvnn— Ves ;  they  were  ^^two  successive  consignments/' 

Mr.  Clark — I  understand  that  12  inches  was  the  size  of  the  center 
seal  Mr,  Lynn  refers  to.  Is  it  not  common  experience  that  in  large 
size  center  seals  it  is  practically  impossible  to  have  the  joint  between 
the  cap  and  seal  tight?  If  anybody  has  a  center  seal  as  large  as  24 
inches,  and  it  is  tight  all  the  time,  I  would  like  to  hear  (rom  him,  for 
I  do  not  know  how  he  does  it.  This  really  has  nothing  to  do  with 
Mr.  Lynn's  paper,  but  is  a  question  suggested  by  his  remarks. 

Mr.  Lynn — This  crack  was  not  in  the  joint,  but  in  the  division  of 
the  center  seal. 

Mr.  Thompson — No  doubt  it  is  difficult  to  keep  a  center  seal  light 
where  you  desire  to  grind  it  tight,  for  the  reason  that  excessive  grind- 
ing is  very  likely  to  wear  away  the  divisions  radiating  from  the  center 
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of  the  seal.  We  are  very  careful  when  we  grind  our  center  seals  to 
keep  the  emery  and  oil  off  from  those  divisions. 

On  motion  of  Mr.  Dunbar,  seconded  by  Mr.  Thompson,  the  thanks 
of  the  Association  were  voted  to  Mr.  Lynn  for  his  paper. 

The  Association  then  adjourned  to  Thursday,  May  i6,  1895,  at 
9:30  A.M. 


SECOND  DAY— MORNING  SESSION  . 

The  Association  was  called  to  order  pursuant  to  adjournment,  and 
the  President  said  the  proceedings  would  be  commenced  by  Mr.  J.  A. 
Faux,  of  Pittsburgh,  Pa.,  who  read  the  following  paper  on 

RECUPERATIVE  FURNACES  AS  APPLIED  TO  BENCH 
FIRING;  THEIR  OPERATION  AND  RESULTS. 

Recuperative,  tending  to  recovery  or  pertaining  to  recovery ;  in 
bench  firing,  meaning  the  recovery  of  waste  or  lost  heat,  and  return- 
ing it  either  through  or  above  the  fire  to  assist  in  maintaining  the 
temperature  in  the  fuel  or  combustion  of  fuel  gas  formed  in  the  gen- 
erator. 

Recuperative  furnaces  are  of  two  kinds,  half-depth  and  full-depth. 
A  half-depth  recuperative  furnace  is  one  in  which  the  zone  of  com- 
bustion is  removed  from  the  beginning  of  the  heat  absorbing  surfaces 
by  introducing  sufficient  air  pre-heated  to  a  certain  temperature, 
which  has  a  tendency  to  shorten  the  flame  in  the  combustion  cham- 
ber. A  full  recuperative  furnace  is  one  that  is  greatly  enlarged  in  the 
principles  applied  in  a  half-depth,  viz.,  both  in  the  size  of  the  furnace 
and  the  length  and  number  of  the  recuperative  flues.  The  zone  of 
combustion  is  much  shorter.  The  furnace  has  a  much  deeper  fire 
bed,  and  the  air  is  sent  to  the  point  of  combustion  heated  to  a  very 
much  higher  temperature. 

A  full  recuperative  furnace  is  capable  of  giving  better  results  than 
any  other  furnace  used  for  heating  retorts,  both  in  economy  of  fuel 
and  in  maintaining  a  constant  temperature.  This  furnace  is  now  giv- 
ing better  results  than  have  yet  been  obtained  by  any  other  type. 

In  starting  a  recuperative  furnace  the  producer  or  furnace  proper  is 
filled  with  fuel  and  lighted.  The  primary  air  necessary  to  maintain 
incandescence  in  the  fuel  enters  through  the  openings  in  the  sides  of 
the  ash  pit  underneath  the  fire-bars,  and  is  raised  to  a  high  tempera- 
ture by  passing  it  through  a  series  of  flues  encircling  the  ash  pit.  The 
primary  air  and  steam  are  mixed  in  the  proper  proportions  in  this 
flue,  and  are  raised  to  the  same  and  very  high  temperature.  In  a 
properly  constructed  recuperative  furnace  the  steam  can  be  super- 
heated with  no  additional  expense  by  making  a  series  of  steam  pipes 
in  the  recuperative  flues.  The  superheating  of  the  steam  is  a  decided 
advantage,  for  the  reason  that  it  will  then  enable  the  use  of  the  proper 
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amount  without  the  disadvantage  of  cooling  to  a  great  extent  the  in- 
candescent carbon,  and  will  enrich  the  gas  with  its  hydrogen  and 
oxidize  the  coke  much  more  rapidly,  thereby  reducing  the  quantity 
of  nitrogen* 

The  decomposition  of  the  carbon  with  this  superheated  steani  and 
primary  air  produces  first  Hi  -f  CO3,  then  CO,?  -J-  C  =^  2CO.  The  place 
in  the  generator  >vhere  the  larger  per  cent,  of  the  chemical  action 
takes  place  is  known  as  the  zone  of  combustion,  and  from  here  the 
gas  passes  on  its  way  to  the  nostril  holes  of  the  generator  and  is 
called  producer  gas,  containing  about  50  per  cent,  of  nitrogen.  With 
the  use  of  superheated  steam  with  the  heated  primary  air  the  initial 
temperature  in  the  generators  can  be  kept  at  such  a  low  point  that  the 
mineral  matter  in  the  fuel  will  be  converted  entirely  into  ash  instead 
of  clinker.  Under  these  conditions  the  rate  of  combustion  is  easily 
controlled,  and,  with  this  low  temperature  in  the  generators,  the  life 
of  the  same  is  very  much  longer,  and  under  the  same  condition  the 
H'jO  and  COj  are  completely  converted  into  hydrogen  and  carbon 
monoxide  at  a  low  temperature,  which  results  in  the  saving  of  fuel  as 
well  as  reducing  the  labor  of  the  fireman.  At  the  nostrils  the  producer 
gas  meets  a  second  supply  of  superheated  air,  termed  the  secondary 
air,  which  has  been  raised  to  a  very  high  temperature  by  recuperation, 
Thi^  results  in  the  CO  and  H  being  again  burned  to  COi  and  HvO, 
giving  a  very  high  flame  temj)erature  on  account  of  the  initial  high 
temperature  of  both  gases.  The  chamber  where  this  intense  heat  is 
generated  is  called  the  combustion  chamber,  and  should  be  sufficiently 
large  to  allow  for  the  expansion  of  the  burned  gases*  The  amount  of 
secondary  air  should  be  such  that  combustion  will  be  complete,  and 
the  waste  products  of  combustion  should  not  show  over  0,5  per  cent, 
of  a  free  oxygen.  The  combustion  flame  will  be  short  and  complete. 
At  no  time  should  this  llame  exceed  the  height  of  the  combustion 
chamber;  for  if  it  does  the  uoburned  portion  of  the  gas  is  likely  to 
be  burned  in  the  flues  and  chimney,  and  if  good  recuperation  is  not 
used  the  heat  will  all  be  lost.  In  any  event,  the  flues  and  chimney 
are  not  the  places  in  which  to  burn  the  gases. 

In  full-depth  recuperative  furnaces  of  proper  construction  the  gasi- 
fying of  the  fuel  (in  connection  with  other  economical  features)  and 
the  saving  of  the  fuel  are  much  greater  than  by  any  other  comn)o& 
process  of  production  of  heat.  By  converting  the  fuel  into  a  gas  and 
using  without  loss  by  cooling  (as  in  gas  making)  we  are  able  to  use 
for  heating  the  retorts  an  inferior  coal,  or  coke  breeze,  or  both,  neither 
of  which  could  be  used  in  an  ordinary  fire.  In  a  practically  perfect 
recuperative  system  we  are  enabled  to  obtain  a  very  high  heat,  and  a 
large  quantity  of  the  same,  on  very  economical  principles. 

Results  in  retort  firing  as  at  present  obtained  show  that  in  many 
furnaces  much  more  than  one-half  of  the  fuel  used  is  wasted.  In  our 
best  furnaces  at  present  in  general  use  the  amount  of  fuel  used  is  ftr 
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in  excess  of  the  amount  required.  In  a  full-depth  recuperative  fur- 
nace the  waste  heat  can  all  be  returned  to  the  oven,  allowing  only 
sufficient  to  escape  with  the  products  of  combustion  to  cause  sufficient 
draught  for  the  proper  working  of  the  furnace  and  keep  all  water  pro- 
duced by  combustion  in  the  form  of  steam.  In  the  use  of  bituminous 
coal  for  retort  firing,  immediately  after  a  fresh  supply  of  fuel  is  laid 
in  the  fire,  very  large  amounts  of  highly  valuable  heat  giving  hydro- 
carbons are  produced.  The  distillation  of  these  is  a  heat  absorbing 
process,  and  if  their  combustion  is  perfectly  accomplished  it  will  add 
greatly  to  the  efficiency  of  the  producer,  as  well  as  to  the  value  of  the 
heating  power  of  the  producer  gas. 

The  coal  is  distilled  off  faster  than  thecoke  is  oxidized,  consequently 
the  quality  of  the  gas  will  vary ;  under  these  conditions  the  perfect 
control  of  the  proper  quantity  of  air  to  make  the  proper  length  of  flame 
is  almost  impossible.  The  dampers  and  draught  should  be  adjusted  to 
the  flame  length  at  the  average  amount  of  gas  made.  With  this  point 
carefully  studied,  and  the  production  of  gas  and  the  supply  of  air  for 
the  combustion  of  the  same  properly  adjusted,  the  best  practical  re- 
sults will  be  obtained.  For  a  short  time,  when  fresh  fuel  is  charged 
in  the  generator,  a  small  jet  of  superheated  steam  is  turned  into  the 
secondary  air  flues,  the  amount  of  secondary  air  is  increased,  which, 
with  the  steam,  completely  consumes  all  excess  gas  burned  from  the 
fresh  fuel  and  allows  no  smoke  to  pass  into  the  stack.  Bituminous 
coal  has  a  heat  value  of  1.038;  retort  coke  0.866,  a  difference  in 
favor  of  the  coal  of  16.2  per  cent.  Carbon  =  1.  A  pound  of  coal 
will  develop  about  1,400  more  heat  units  than  a  pound  of  coke,  for 
the  reason  that  the  coal  contains  a  considerable  amount  of  combined 
hydrogen,  which  has  a  very  high  thermal  value.  From  this  it  will  be 
inferred  that  from  bituminous  coal  firing  we  are  to  expect  by  far  the 
best  results,  if  we  are  able  to  properly  construct  a  furnace  and  setting 
that  will  give  us  the  full  value  of  the  fuel.  From  the  following  we  are 
able  to  infer  what,  in  the  near  future,  will  be  the  results  in  practice 
with  a  full-depth  recuperative  furnace  in  the  heating  of  retorts  for  gas 
making.  With  a  low  grade  of  coke  made  from  unwashed  slack  coal, 
with  ash  at  about  ten  per  cent.,  11  pounds  of  same;  in  the  generators 
will  carbonize  100  pounds  of  same  quality  of  slack  coal.  One  pound 
of  carbon  from  gas  coke  with  good  combustion  will  yield  12,632  heat 
units.  Then  one  pound  of  slack-coal  coke  with  about  10  per  cent, 
of  ash  will  yield  only  11,368  heat  units,  and  11  pounds  will  give 
iiX  11)368,  or  125,048  heat  units. 

For  the  carbonization  of  good  quality  of  gas  coal  only  70  per  cent. 
of  the  above  amount  of  heat  is  needed,  or  87,533  heat  units  per  100 
pounds  in  the  retorts. 

A  good  furnace  or  generator  of  the  modern  full-depth  recuperative 
type  can  produce  from  a  ton  (2000  pounds)  of  unwashed  slack  coal 
about  140,000  cubic  feet  of  producer  gas,  containing  about  40  per 
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cent*  of  combustible  material,  having  a  heat  value  of  151  heat  units 
per  cubic  foot,  or  a  total  of  21,000,000  heat  units.  If  it  requires  S7,* 
533  heat  units  to  carbonize  100  pounds  of  gas  coal,  then  21,000,000 
heat  units  will  carbonize  24,000  pounds^  or  8,5  pounds  in  the  gener* 
ator  to  each  100  pounds  in  the  retorts. 

In  the  use  in  the  generators  of  a  good  quality  of  coal,  in  which  the 
per  cent,  of  ash  is  low,  corresponding  results  will  be  obtained.  These 
facts  are  startling  when  we  consider  the  amount  of  fuel  we  are  wasting 
in  the  many  kinds  oi  furnaces  in  use  for  retort  heating— in  most  in* 
stances  as  much  and  more  than  25  pounds  of  fuel  for  every  100  pounds 
oi  coal  carbonized. 

In  a  large  recuperative  furnace,  producing  practically  perfect  com- 
bustion, results  as  referred  to  above  can  without  doubt  be  obtained. 
The  heat  can  all  be  recovered  except  the  small  amount  needed  to 
keep  the  products  of  combustion  above  steam  temperature. 

The  following  are  results  that  have  been  obtained  in  ordinary  prac- 
tice with  a  full-depth  recuperative  furnace  with  a  bench  of  6's  and 
small  arch: 

For  the  month  of  March : 

Amount  of  unwashed  slack  carb 1,072,800  pounds* 

Amount  coke  from  unwashed  slack,  used 
for  fuel  in  generators 1 1 2,980  pounds. 

Or  an  average  of  10.53  in  generator  to  too  pounds  slack  carbon- 
ized, or  an  average  yield  of  5.85  cubic  feet  per  pound* 

Used  an  average  of  .7  gallons  of  65'^  naphtha  per  1,000  cubic  feet " 
of  mixed  gas;  total  candle  value,  19.    Allowing  6  candles  per  gallon, 
we  have  4.2  candles  from  the  naphtha;    19  —  4,2  =  14-8  candles,  or 
56.98  candle-feet  per  100  pounds  slack. 

By  increasing  the  fuel  in  the  generator  2  pounds  per  100  pounds  in 
the  retorts,  we  are  able  to  increase  the  yield  to  4  cubic  feet  per  pound, 
or  an  increase  of  .15  cubic  feet  per  pound.  To  this  yield  we  must 
add  -9  gallon  65''  naphtha  ^=5.4  candles  ;  19  candle  —  5.4  candle  = 
13-6  candles  per  foot,  or  54,4  randle-teet  per  pound. 

The  above  shows  that  any  yield  of  gas  over  3.85  is  produced  at  a 
loss  both  of  fuel  and  naphtha.  The  per  cent,  (about  18)  of  combus- 
tible in  the  ash  of  these  furnaces  is  quite  high,  which  is  accounted  for 
in  the  faulty  construction  of  the  first  generators.  Should  the  combus- 
tible be  reduced  to  about  7  per  cent.,  the  difference  wU\  materially 
decrease  the  present  average  per  100  pounds  in  the  generator. 

It  is  with  reluctance  that  we  accept  this  as  the  ultimate  result.  The 
plainer  and  more  infallibly  certain  we  are  that  the  result  will  be  at- 
tained the  more  doubtful  we  seem  to  be  of  its  occurrence.  We  must 
certainly  admit  that  this  is  a  stepping  stone,  and  in  practice  it  will  be 
firmly  supported*  It  is  as  yet  a  novelty.  It  may  be  possible  that 
some  will  dare  for  a  time  to  set  their  feet  upon  it,  but  ultimately  they 
will  be  found  in  the  tide  of  general  practice.     This 'is  an  age  of  im- 
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provement,  and  we  as  managers  are  liable  to  our  superiors  for  our 
results.  Let  us  be,  therefore,  alive  and  awake  to  their  interest,  and 
not  stand  by  and  see  at  least  one-half  of  our  fuel  going  up  the  chim- 
neys without  making  any  effort  to  prevent  the  same.  It  is  now  time 
that  we  assist  in  this  concentrated  tide  of  improvement,  no  matter  how 
undesirable  the  landing  may  be. 

DISCUSSION. 

The  President — Mr.  Faux  will  be  pleased  to  answer  any  questions. 

Mr.  Forstall — Mr.  Faux  says  that  for  the  carbonization  of  a  good 
quality  of  gas  coal  87,533  heat  units  per  100  pounds  are  needed.  I 
would  like  to  know  where  he  got  that  figure.  I  always  thought  that, 
while  theoretically  it  was  very  hard  to  ascertain  how  much  heat  it 
takes  to  carbonize  a  pound  of  coal,  practically  it  was  still  harder. 

Mr.  Faux — I  think  the  explanation  is  given  in  that  part  of  the  pa- 
per which  states  that  1 1  pounds  of  coke  from  unwashed  slack  will 
carbonize  100  pounds  of  the  same  quality  of  slack  coal.  It  is  worked 
down  from  that. 

Mr.  Forstall — I  understood  from  the  statement  that  that  was  the 
amount  of  heat  actually  needed  to  distill  the  coal,  without  taking  any 
account  of  the  loss ;  but  if  that  is  the  total  amount  of  the  heat,  then  I 
understand  it. 

The  Secretary — At  what  temperatures  do  your  waste  gases  leave" 
the  bench? 

Mr.  Faux — I  cannot  tell  you.  I  have  never  tested  the  tempera- 
ture, because  the  stacks  are  always  black  or  dark.  At  one  time  we 
thought  about  making  the  test,  but  discovered  that  in  order  to  do  it 
we  would  have  to  dig  underneath  to  get  at  our  lowest  flue,  because, 
while  between  the  furnace  and  the  stack  is  only  9  inches,  there  is  no 
question  but  that  underneath  there  is  a  good  deal  of  radiation.  It 
would  not  be  a  fair  test  to  take  the  temperature  at  the  top  of  the 
stacks. 

Mr.  Highlands — I  think  we  have  listened  to  a  very  able  paper, 
and  one  that  will  no  doubt  lead  to  good  practical  results.  I  move  the 
thanks  of  the  Association  be  extended  to  Mr.  Faux  for  his  very  able 
paper.     (Seconded  by  Mr.  Nash,  and  adopted.) 

Mr.  George  Osius,  of  Detroit,  Mich.,  then  read  his  paper,  en- 
titled: 

AMMONIACAL  LIQUOR;  WITH  A  SPECIAL  REFERENCE 

TO  THE  UNIVERSAL  SAVING  OF  THE  SAME 

BY  GAS  COMPANIES. 

Mr.  President  and  Gentlemen: — The  subject,  "Ammonia,"  has 
become  a  familiar  factor  with  gas  works,  large  as  well  as  small  one  ^, 
more  during  recent  years  than  at  the  time  of  primitively  constructed 
gas  works  producing  a  poor  but  high-priced  light. 
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No  gas  works  in  these  days  of  progress  can  afford  to  stand  in  the 
field  of  competition  without  the  most  economical  as  well  as  the  most 
efficient  equipment  for  the  production  of  the  "  light  of  the  people" 
in  its  various  stages.  It  is  no  longer  a  question  how  small  a  plant 
will  you  need  to  make  the  gas  or  how  cheaply  you  can  erect  your 
plant,  but  where  can  you  get  the  most  perfect  apparatus  to  make  the 
best  gas  at  the  lowest  cost. 

You  are  well  aware  that  the  success  of  business  depends  upon  its 
economic  conduct ;  for  matters  which  may  at  first  appear  to  us  to  be 
insignificant  will,  in  the  course  of  time,  grow  to  importance  and  be- 
come items  worthy  of  attention. 

No  longer  than  ten  or  fifteen  years  ago  bye-products  of  gas  works 
were  waste  products,  being  unavoidable  burdens  to  the  gas  company 
and  to  the  inhabitants  of  cities  blessed  with  a  gas  works.  Year  after 
year  conditions  have  compelled  the  producer  of  gas  to  study  its  cost 
most  carefully,  and,  in  order  to  reduce  it,  to  adopt  more  efficient  ap- 
paratus and  to  employ  its  products  to  the  best  possibU  advantage. 
All  this  has  had  a  tendency  towards  investigation  of  opportunities  for 
the  creation  of  new  revenues  or  of  finding  a  more  profitable  market 
for  these  products.  It  is  for  this  reason,  and  also  because  of  4he 
repeated  suggestions  of  interested  parties,  that  the  ammonia,  or,  as  it 
is  better  known  to  you,  the  ammoniacal  liquor,  has  of  late  received 
more  attention  than  heretofore.  But  still  comparatively  few  works 
are  awake  to  the  fact  that  thousands  of  dollars  are  wasted  annually 
through  their  inattention  to  the  ammoniacal  liquor  incidentally  pro- 
duced within  their  iloors. 

C^ontinuous  agitation  and  presentation  of  facts  and  figures  have 
done  much  to  arouse  an  interest  in  this  product,  especially  for  the 
purpose  of  adding  ailditional  revenues  to  the  annual  income.  While 
a  great  many  gas  works — some  of  them  with  but  a  small  output — have 
adopted  during  the  last  five  years  a  process  of  concentrating  their 
crude  ammoniacal  liciuor,  many  allow  themselves  to  remain ,  behind 
the  line  of  progress.  Of  nearly  i,ooo  American  gas  works,  only 
about  150  utilize  their  gas  liquor  in  some  form  or  another.  Some 
works  do  not  produce  any  ammonia,  but  there  are  hundreds  with  an 
aggregate  consumption  of  over  four  hundred  thousand  tons  of  coal  per 
annum  that  are  wasting  their  ammoniacal  liquor  resultant  from  that 
carbonization.  Assuming,  as  a  conservative  estimate,  that  their  am- 
moniacal licjuor  will  not  exceed  18  pounds  of  20  per  cent.  NHs  in  the 
liijuor  per  ton  of  coal  carbonized,  we  arrive  at  the  surprising  amount 
of  7,200,000  pounds  of  20  per  cent.  NHa  liquor  which  is  annually 
lost  to  this  country,  and  more  especially  to  the  gas  works. 

Ammoniacal  liquor  is  now  a  staple  product  on  the  market,  and  it 
must  be  obtained  to  supply  the  wants  of  the  various  branches  of  in- 
dustry dependent  upon  the  product.  In  nearly  all  instances  where 
ammoniacal  liquor  is  used,  sulphate  of  ammonia  can  be  substituted 
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should  a  shortage  of  the  liquor  be  caused  through  an  unusal  demand, 
and  for  that  reason  the  large  manufacturing  establishments  of  the 
country  have  not  been  embarrassed  as  yet  concerning  whence  to  draw 
their  supplies. 

Are  the  American  gas  works  the  sources  of  such  supplies,  and  does 
our  own  capital  produce  this  source  of  income  to  its  principal?  Oh, 
no  I  We  prefer  to  waste  millions  of  pounds  annually  which  could , 
with  little  care  and  expenditure,  largely  decrease  our  dependence 
upon  our  foreign  neighbors ;  but  instead  of  utilizing  whatever  quantity 
of  liquor  our  American  gas  works  produce,  we  go  to  foreign  markets 
and  bring  over  thousands  of  tons  of  ammonia  in  various  forms,  while 
millions  of  pounds  are  wasted  at  our  doors. 

Two  questions  will  naturally  be  asked :  First,  how  will  it  pay  us  to 
utilize  the  crude  ammoniacal  liquor?  Secondly,  if  all  gas  works 
would  save  and  sell  the  liquor,  would  this  not  have  a  tendency  to 
create  an  over-production  and  therefore  reduce  its  value  below  a  rea- 
sonable basis  of  profit? 

In  replying,  I  will  more  especially  refer  to  gas  works  carbonizing 
from  750  to  3,500  tons  of  coal  per  annum,  as  most  companies  with  a 
larger  consumption  have  seen  the  advantage  before  this  of  giving  the 
ammoniacal  liquor  proper  attention. . 

In  computing  the  pecuniary  advantage  of  this  investment,  expecta- 
tions should  be  built  upon  a  basis  which  would  apply  to  ordinary  in- 
vestments and  upon  which  a  corporation  would  be  prepared  to  enlarge 
its  works — in  other  words,  to  expect  a  fair  and  reasonable  return  from 
a  permanent  expenditure  connected  with  the  undertaking.  An  invest- 
ment in  the  commercial  world,  yielding  its  principal  15  per  cent,  per 
annum  and  more,  I  may  say  is  considered  a  desirable  opportunity. 
Why,  then,  should  the  utilization  of  ammoniacal  liquor  be  considered 
differently?  Is  it  not  worth  while  to  reduce  the  general  cost  of  gas  a 
few  cents  per  1,000  feet  without  even  entailing  expenses  other  than 
the  first  investment?  The  years  have  gone  by  when  the  profits  of  gas 
companies  would  soon  equal  the  cost  of  the  fundamental  investment ; 
and  it  is  to-day  the  small  savings  at  this  and  that  end  of  the  works 
which  help  swell  the  amount  to  be  earned  for  a  dividend.  Wherever 
the  ammoniacal  liquor  is  saved,  as  a  matter  of  consequence  other 
savings  are  made  which  increase  directly  and  indirectly  the  benefits 
from  the  investment.  In  giving  proper  attention  to  the  saving  of  all 
the  liquor  produced,  the  liquor  must  be  iHibjected  to  a  thorough  set- 
tling, and  it  is  thus  relieved  of  a  considerable  quantity  of  tar  which 
would  be  carried  away  with  it  into  the  sewer,  providing  the  liquor 
were  not  saved.  This  saving,  small  as  it  may  appear,  increases  the 
accumulation  of  tar  by  at  least  10  per  cent.,  and,  estimating  this  at 
ii.50  per  barrel,  is  this  not  worth  saving?  This  result  should  be 
added  to  the  profits  stated  before. 

Again,  you  derive  indirect  benefits.     The  method  of  saving  the 
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crude  liquor  compels  you  to  use  the  weak  Uquor  for  the  washing  of 
the  gas,  and  you  are  therefore  in  a  position  to  extract  almost  all  am- 
monia at  the  scrubber^  instead  of  allowing  the  purifiers  to  take  care  of 
it.  Your  purifying  material  will  be  allowed  to  serve  longer,  less  time 
is  required  to  change  the  foul  boxes,  and  your  expense  account  as 
well  as  your  gas  receives  the  benefits. 

To  attain  all  these  results  you  will  not  be  called  upon  to  increase  ^ 
your  pay  roll  or  incur  other  expenditures,  save  that  of  the  cost  of  the 
concentrating  plant;  and,  as  the  latter  can  be  obtained  on  most  con- 
venient terms  as  regards  the  method  of  payment,  there  is  no  reason 
why  your  attention  to  the  question  should  be  put  aside — because  of  aJ 
possible  doubt  that  the  undertaking  will  not  pay.     Give  the  washing^ 
of  the  gas  reasonable  attention,  let  a  scrubber  of  suJHcient  capacity 
(not  the  boxes)  eliminate  the  ammonia  from  the  gas;  save  the  liquor 
from  all  sources ;   prevent  the  escape  of  ammonia  gas  from  defective 
storage  tanks— and  you  cannot  fail  of  success ;  and  at  the  end  of  the'' 
year  the  pecuniary  results  will  be  most  gratifying.     If  these  sugges- 
tions are  carried  out,  it  will  prove  to  you  that,  even  on  a  small  car* 
bonization,  your  efforts  will  be  not  only  well  rewarded,  but  that  the 
money  invested  has  earned  you  without  doubt  from  15  to  75  percent. 

The  second  question,  not  less  important  than  the  first,  can  be  an- 
swered by  an  explanation  of  general  conditions  in  this  country  per- 
taining to  ammonia. 

The  steadily  advancing  improvement  of  refrigerating  machines  has 
caused  an  almost  universal  use  for  them  on  land  and  sea,  thereby  con- 
stantly increasing  the  demand  for  ammonia,  the  only  refrigerating 
agent  used  to  any  extent.  Thousands  of  farms  depend,  from  year  to 
year,  upon  sulphate  of  ammonia  as  an  artificial  fertilizer.  A  number 
of  old  and  new  branches  of  American  industries  depend  upon  ammo- 
nia as  an  important  raw  material  in  one  form  or  another.  Neither  of 
these  channels  will  ever  cease  to  be  an  outlet,  and  more  ammonia 
than  now  produced  will  be  required  in  the  future.  The  adoption  of 
the  water  gas  process  by  a  large  number  of  our  gas  works  as  an  auxil- 
iary to  their  plant,  and  the  abandoning  of  the  coal  process  entirely  at 
some  places,  have,  during  the  last  5  or  10  years,  decreased  the  domes- 
tic resources  of  ammonia.  During  the  last  two  years,  over  26,ooo.oco 
pounds  of  ammonia  in  various  forma  were  imported  by  the  United 
States.  While  this  may  seem  an  unusually  heavy  importation,  there 
is  no  doubt  that  Europe  will  always  supply  us  with  a  portion  of  our 
requirements.  As  you  all  know,  efforts  are  being  made,  with  all  pros- 
pects of  an  early  success,  to  introduce  the  various  systems  of  coke 
ovens  in  America  for  the  purpose  of  utilizing  the  by-products,  and 
especially  the  ammonia  resultant  from  the  process.  While  we  may 
expect  with  certainty  large  quantities  of  ammonia  in  the  liquor  as  well 
as  in  the  salt  from  this  new  source,  you  can  safely  assume  that  any 
increase  in  our  home  production  will  either  be  taken  care  of  by  a 
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larger  demand  or  will  decrease  the  importation.  However,  as  the  in- 
creasing demand  for  refined  ammonia  will  steadily  keep  pace  with  the 
production  of  the  raw  material,  I  see  no  danger  of  an  over-production 
in  this  country,  notwithstanding  a  reasonable  importation  of  the  arti- 
cle from  foreign  countries. 

I  therefore  recommend  to  you  the  saving  of  your  ammoniacal  liquor, 
which  is  not  only  a  source  of  remunerative  and  additional  income,  but 
is  also  in  line  with  the  principle  of  economy. 

DISCUSSION. 

The  President — I  think  this  is  a  very  interesting  paper,  and  Mr. 
Osius  will  be  only  too  pleased  to  answer  any  questions. 

Mr.  Osius — I  may  state  here  that,  in  addition  to  the  data  given  in 
this  paper,  I  have  some  which,  owing  to  an  accident,  I  was  not  able 
to  put  my  hand  on  at  the  time  of  writing.  The  production  of  sulphate 
of  ammonia  in  the  United  States  is  30  million  pounds ;  that  is,  our 
entire  product  is  30  million  pounds,  irrespective  of  the  ammoniacal 
liquor ;  and  as  this  is  about  all  used  in  this  country  for  fertilizing  pur- 
poses only,  we  have  a  large  amount  to  supply  for  mercantile,  mechan- 
ical and  other  purposes,  whatever  they  may  be.  So  you  see  that  it  is 
almost  impossible  to  cause  an  over  production  in  this  country,  or  a 
production  beyond  what  is  needed  for  domestic  uses. 

Mr.  Howard — With  the  minimum  amount  of  coal  carbonized,  would 
it  pay  to  put  in  a  plant  for  saving  the  ammoniacal  liquor? 

Mr.  Osius — I  believe  it  would.  Although  the  return  may  in  some 
cases  seem  very  small,  comparing  with  the  amount  of  money  which  it 
is  necessary  to  invest,  still  I  think  it  would  pay  to  erect  a  plant  for 
even  the  minimum  amount  of  coal  carbonized,  as  stated  in  my  paper. 
If  you  get  18  pounds  of  20  per  cent,  liquor  per  ton  of  coal  carbon- 
ized (which  is  the  lowest  estimate  I  have  accepted  in  my  paper), 
your  investment  will  certainly  pay  from  15  per  cent,  up,  counting  as 
well  the  interest  which  you  would  necessarily  have  to  figure  on  your 
investment  of  capital.  Of  course  it  would  depend  somewhat  upon 
the  price  you  would  be  able  to  obtain  for  your  product.  But,  as  I 
stated  before,  no  one  with  a  small  carbonization,  taking  up  this  ques- 
tion and  looking  into  the  matter,  should  expect  a  gold  mine.  It  will 
return  a  fair  percentage  on  the  investment,  such  as  you  would  be  will- 
ing to  make  every  day — a  fair  and  safe  investment.  Of  course,  the 
larger  the  carbonization,  the  better  would  prove  the  investment  A 
small  carbonization,  say  of  750  tons  of  *coal  per  annum,  would  real- 
ize, say,  from  15  per  cent,  upward. 

Mr.  Highlands — This  is  one  of  the  papers  that  we  can  take  home, 
and  from  it  study  and  figure  out  for  ourselves  the  results  and  benefits 
to  be  gained  from  it.  I  do  not  think  there  are  any  here  who  are 
operating  a  coal  gas  plant  who  will  not  be  able  to  derive  satisfactory 
pecuniary  benefits  from  the  investments  which  Mr.  Osius  has  sug- 
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gested.     I  therefore  move  a  vote  of  thanks  to  Mr.  Osius  for  his  very 
interesting  paper,     (Seconded  by  Mr,  Howard,  and  adopted.) 

In  the  absence  of  Mr,  C.  B.  Case,  of  Milwaukee,  Wis,,  the  Presi- 
dent asked  Mr.  E.  G,  Cowdery  to  read  the  paper  by  the  former  on 

THE  BEST  METHOD  OF  INTRODUCING  GAS  ENGINES. 

While  called  upon  to  tell  you  the  best  method  of  introducing  gas 
engines,  I  prefer  to  tell  you  what  we  have  done  in  Milwaukee  to  this 
end,  and  with  what  result,  and  leave  you  to  decide  whether  or  not 
ours  is  the  best  method. 

In  November.  1893,  the  Milwaukee  Gas  Light  Company  decided 
that  47  gas  engines  were  not  a  safficient  member  for  the  thirteenth 
city  in  population  in  the  United  States,  and  employed  the  writer  to 
take  hold  of  the  matter  of  increasing  the  number  of  users  of  gas  en- 
gines in  that  city. 

My  time  was  originally  divided  between  the  gas  engine  industr)' 
and  the  sale  of  tar  and  coke;  but  in  June,  1894,  the  gas  engine  end 
of  the  business  warranting  the  change,  and  proving  more  congenial  to 
me,  a  division  of  labor  was  effected  whereby  the  gas  engines  solely 
came  under  my  charge. 

To  start  with,  I  didn't  know  a  gas  engine  from  a  threshing  machine. 
I  was  possessed  of  some  newspaper  experience,  and  had  for  1 2  years 
been  a  traveling  salesman  in  lines  quite  foreign  to  this.  Investiga- 
tion, however,  made  me  an  enthusiast  on  gas  engine  economies.  I 
made  it  my  first  work  as  a  representative  of  the  Gas  Company  to  visit 
personally  ever>*  user  of  a  gas  engine,  and  ask  information  as  to  the 
satisfaction  each  engine  was  giving,  make  and  horse  power  of  each, 
class  of  work  being  done,  average  hours  and  load,  and  such  other 
matters  as  circumstances  might  suggest.  This  was  tabulated,  and, 
with  the  gas  bills  for  every  engine  in  use  in  1893,  was  printed  in  book 
form  under  the  title  of  '•  Gas  for  Power,  ''  and  distributed  freely  to 
all  power  users  in  the  city  in  the  early  spring  of   1894. 

Meanwhile  the  Gas  Company  secured  the  local  agency  for  such  gas 
engines  as  were  generally  considered  the  best,  where  they  had  no 
other  local  agent,  and  gave  their  selling  into  my  hands;  We  sold  the 
engines  as  nearly  as  possible  at  their  regular  selling  price,  the  com- 
mission received  readily  offsetting  the  attendant  expense  and  salary 
of  the  department. 

Several  sales  resulted  directly  after  our  book  was  circulated,  and  in- 
qniries  for  facts  and  prices  came  throughout  the  summer.  In  Sep- 
tember our  Industrial  Exposition  opened  for  a  month,  and  we  had 
consigned  to  us  without  sale  a  12-horse  power  engine,  which  we  at- 
tached to  a  dynamo  and  gave  an  electric  exhibit  furnished  by  gas  en^ 
gine  power.  This  was  an  eye-opener  to  many,  and  we  gave  awa| 
personally  10,000  copies  of  a  "Gas  Engine  Primer,"  got  up  as  i™ 
souvenir  for  this  occasion.     Commencing  in  September,  we  also  con- 


tinued  our  educational  campaign  through  the  newspapers,  by  means 
of  write-ups  and  display  advertisements,  the  artist  invariably  using 
some  fresh  cut  to  attract  attention  to  what  we  had  to  say  in  print — a 
few  words  to  the  point.  The  classified  or  want  columns  of  our  daily 
press  we  also  used  to  advantage  continuously  for  several  months, 
changing  copy  each  week,  which  kept  our  reminders  always  in  print. 
This .  was  accompanied,  of  course,  by  personal  solicitation  among 
steam  and  electric  power  users,  and  the  largest  users  of  electric  light. 
The  result  of  this  educational  campaign  has  been  satisfactory  in  many 
ways.  We  have  not  only  increased  the  number  of  users  of  gas  en- 
gines 30  per  cent,  the  first  year,  but  we  have  put  ourselves  where  we 
are  recognized  as  a  factor  when  power  is  thought  of.  I  can  now  get 
an  audience  with  anyone,  while  formerly  the  words  •'  gas  engine  " 
were  received  as  something  of  a  joke,  and  dismissed  with  the  convic- 
tion of  pre-eminence  in  the  assurance  that  "  we  use  steam  power," 
which  was  supposed  to  settle  us. 

While  personal  solicitation  is  essential  to  success  in  this  as  in  any 
other  pursuit,  there  is  also  something  more  that  is  especially  needed 
in  the  gas  engine  business,  and  that  is  the  establishing  of  a  moral 
tone  with  the  public,  favorable  to  gas  engine  power.  The  gas  engine 
is  right,  and  does  not  need  to  be  defended ;  but  the  public  will  not 
find  it  out  unless  they  are  told.  Every  way  in  which  gas  engine  fig- 
ures and  facts  can  be  put  into  the  minds  of  the  public,  whether 
through  their  eyes  or  their  ears,  is  a  gain  on  the  side  of  gas  for  power. 
The  indirect  results  are  not  to  be  despised,  and  the  establishing  of  a 
popular  feeling  generally  is  very  essential.  We  have  learned  in  Mil- 
waukee also  to  aim  for  the  big  game,  the  users  of  50-horse,  100- 
horse,  acnd  larger  horse  power,  not  despising  the  smaller  ones,  but 
triisting  them  to  follow  the  lead  of  the  larger,  rather  th?in  to  the 
larger  following  the  smaller.  The  old  idea  that  gas  engines  are 
only  suitable  where  very  small  power  is  needed  is  now  easily  com- 
bated and  overthrown. 

In  January  of  the  present  year  we  again  printed  the  past  year's  gas 
bills,  adding  the  new  names  and  some  new  facts,  and  distributed 
them,  together  with  a  blank  to  be  filled  out  by  steam  engine  users  as 
to  the  cost  of  operating  their  plant,  and  asking  for  comparison  with 
the  same  sized  plant  operated  by  gas  engine  power.  The  sale  of 
three  engines  in  two  days  followed  this,  and  other  sales  later,  among 
them  a  50-horse  power ;  about  two  inquiries  a  day  for  prices  and 
facts  have  succeeded,  and  the  outlook  for  spring  business  is  most 
promising. 

We  obtained  20  new  users  of  gas  engines  during  1894,  aggregating 
148  horse  power,  and  lost  6  for  reasons  nowise  to  the  discredit  of  gas 
engine  power.  Where  we  had  47  engines  in  use  in  the  city  in 
January,  1894,  we  have  61  on  January  i,  1895 — a  30  per  cent. 
increase. 
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I  recognize  the  fact  that  circumstances  are  not  the  same  with  all  of 
you  as  with  us  in  Milwaukee*  Before  taking  hold  of  this  business 
myself  there  were  but  two  or  three  dormant  agencies  in  our  city, 
where,  if  a  man  was  determined  to  buy  a  gas  engine^  he  could  be  ac- 
comraodated;  but  there  was  no  one  to  tell  the  story  in  all  its  truth. 
In  many  of  your  cities  the  best  engine  factories  are  doubtless  already 
represented.  If  not,  your  course  is  clear.  Secure  the  agency  of  one 
or  more  of  the  best  engines,  either  as  an  adjunct  of  the  State  agent, 
or  direct  from  the  factory,  and  turn  a  good  man  loose  in  the  commu- 
nity to  tell  the  truth.  Get  a  man  rather  thaji  a  boy,  one  who,  seeing 
merit,  can  tell  what  he  sees  and  believes.  Adopt  a  liberal  policy: 
expect  to  spend  a  few  dollars  in  printers*  ink,  and  pay  your  man  a 
living  salary  rather  than  a  commission  on  the  sales  that  may  be  (doubt- 
less will  be)  remote.  He  may  possibly  go  some  months  without 
effecting  a  sale,  but  if  he  is  the  right  man  he  is  educating  both  him- 
self ^nd  the  public  while  making  the  effort,  and  the  desired  results 
must  follow  as  a  consecjuence. 

If,  on  the  other  hand,  your  city  is  properly  represented  by  the  best 
gas  engine  factories,  get  close  to  each  agent  by  inviting  him  to  your 
office  and  talking  the  situation  over.  Without  prying  into  their  busi- 
ness, get  at  the  situation  from  the  standpoint  of  each,  and  many  wa)*s 
of  holding  up  their  hands  to  your  advantage  will  appear  to  you.  If  il 
seems  warrantable,  let  one  of  your  best  office  men  devote  part  of  his 
time  to  the  gas  engine  business  in  the  way  of  assisting  the  resident 
agents  in  telling  the  truth  to  unbelievers.  Without  singling  out  any 
certain  engine,  you  can  still  use  printer's  ink  to  put  the  benefits  of 
gas  engines  in  general  before  the  reading  public.  Print  the  amount 
of  the  gas  bills  for  the  different  engines,  and  put  it  into  every  man's 
hand. 

We  in  no  manner  allow  ourselves  to  antagonize  any  good  make  of 
gas  engine  offered  in  our  city,  although  we  have  our  preferences, 
and  our  reasons  for  them  are  justified  by  economy  in  gas  bills  and 
freedom  from  repairs,  etc.  We  don't  sell  all  the  gas  engines  sold  in 
Milwaukee,  but  we  still  take  the  credit  of  creating  the  demand 
largely.  W'e  do  not  sell  our  engines  at  cost,  nor  do  we  think  it  would 
be  appreciated  by  the  purchaser  if  we  did,  and  certainly  not  by  the 
factories.  We  do  pay  freight  and  cartage  usually,  making  our 
price  net  delivered  on  their  foundations.  We  have  also  inaugurated 
a  time  payment  and  lease  system  of  sale  which  is  captivating  to  firms 
of  moderate  means,  and  sometimes  to  the  larger  ones.  The  risk  is 
reduced  largely  by  the  leasing  plan,  as  the  property  remains  ours  until 
paid  for.  W'e  require  a  moderate  first  payment,  and  the  balance 
monthly  to  suit,  small  interest  being  added. 

There  is  one  thing  still  in  line  for  each  Gas  Association  and  each 
individual  gas  company  to  do,  and  that  is  to  hammer  at  the  gas  en- 
gine makers  to  reduce  their  selling  price*     A  steam  engine  of  the 
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highest  grade  docs  not  cost  over  lo  cents  per  pound  to-day,  and  there 
is  no  satisfactory  reason  to  be  given  why  a  gas  engine  should  cost  two 
or  three  times  as  much  per  pound.  It  is  true  that  gas  engine  factories 
are  working  overtime  and  are  behind  on  orders,  and  such  a  condition 
is  not  favorable  to  reducing  prices.  But  the  fact  remains  that  a  25 
per  cent,  cut  on  the  present  list  price  would  double  the  sales  and 
leave  a  good  profit  to  the  makers  as  well.  The  gas  engine  business  is 
destined  to  grow  to  as  great  proportions  in  this  country  as  in  foreign 
countries,  and  the  best  makers  should  be  the  first  to  advance  to  the 
plan  of  fair  prices,  enlarging  their  plants  and  their  output  to  hasten 
that  day,  and  not  stand  in  their  own  light  by  adopting  the  policy  of 
getting  all  they  can  for  the  engines  they  do  make,  at  the  expense  of 
their  own  pocket  and  yours.  Gas  engines  will  in  a  few  years  sell 
themselves  if  the  makers  will  supplement  the  efforts  of  the  awakened 
gas  promoters  by  an  approach  to  civilized  prices. 

Meanwhile  you  can  tell  the  truth  about  gas  engines,  and  use  the 
printer  to  help  you,  and  a  public  hungering  for  economies  will  get  in 
line  at  your  application  window  asking  for  meter  and  service  to  gas 
engines. 

DISCUSSION. 

The  President — I  know  Mr.  Cowdery  is  able  and  hope  he  is  will- 
ing to  answer  any  questions  on  the  subject  of  this  paper. 

The  Secretary — What  is  the  power  of  the  smallest  size  of  gas  en- 
gine now  in  use  in  Milwaukee? 

Mr.  Cowdery — Four-horse  power. 

Mr.  Peter  Young — Can  Mr.  Cowdery  tell  us  in  what  places  and 
for  what  purposes  these  gas  engines  were  generally  placed  and  used  ? 

Mr.  Cowdery — For  printing  offices,  for  elevator  work,  for  small 
machine  shops,  and  some  in  carpenter  shops.  I  think  that  covers 
the  ground.  I  cannot  think  of  all  the  different  uses  readily.  I  think 
that  several  are  used  in  electric  light  trork. 

The  Secretary — When  a  lo-horse  power  Otto  engine  is  put  on  the 
second  or  third  floor  of  a  building,  what  means  do  you  adopt  to  pre- 
vent its  shaking  the  building  or  floor? 

Mr.  Cowdery — I  do  not  know  that  we  adopt  any  means.  We  have 
had  no  great  trouble  from  that  source.  In  one  or  two  cases  that  I 
know  of,  a  battery  of  four  engines  was  put  as  high  as  the  fourth  floor 
of  a  building,  and  while  standing  on  that  floor  a  decided  vibration  of 
the  floor  was  noticeable.  On  the  floor  below  it  the  vibration  could  be 
felt  a  little,  but  otherwise  it  did  not  seem  to  trouble  the  occupants  of 
the  building  at  all. 

Mr.  Jenkins — I^st  season  we  put  a  i6-horse  power  gas  engine  on 
the  third  floor  in  the  comer  of  a  building.  We  ran  iron  stanchions 
from  the  basement  to  that  floor,  and  then  arched  over  with  iron  and 
brick,  thus  making  a  solid  foundation  for  the  engine  to  rest  on. 
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There  is  a  slight  vibrad:*::  on  the  t:>p-  5>:>r — roc  W'>:iid  not  XK)dce  it 
when  standing  on  the .  ryA — iz.d  ft  W2s  =?x  s^iScient  to  interfere  at 
all  with  the  building. 

Mr.  J-  \y.  Strattox — Did  yoiz  zas  eczine*  displace  any  electric 
motors? 

Mr.  CovkT^EXY — Ves :  o -::e  a  Lar^e  s-niber.  especiaDr  the  engines 
put  up  List  year.  Several  psinie*  •■'bj  f  ^nnerir  -iscd  gas  engines,  and 
had  thrown  them  ou:  and  yiz  in  electric  motors,  came  back  again  to 
gas  engines  on  acco-mt  oi  ihe  high  cysz  -di  electric  power.  The  gen- 
eral impression  gained  by  ns  frjm  a  nnmber  of  people  we  talked  with 
was  that  the  electric  p^Dwer  c»>>i  aron:  three  times  that  of  gas  power. 

Mr.  Thomps.?x — I  am  snre  we  have  all  listened  to  a  very  instmctive 
I>aj>er,  which  will  be  of  very  great  val'ie  to  as  in  pushing  oar  local 
gas  engine  business.  I  move  a  very  hearty  vote  of  thanks  to  Mr.  Case 
for  his  ver\-  valuable  par^r.  and  to  Mr.  Cowdery  for  the  imonnation 
he  has  given  us  in  connection  therewith.     (Carried.) 

SOME  FURTHER  DISCVSSIOX  OF  THt  PAPER  BY  MR.  OSR'S. 

The  Preisidext — I  have  been  informed  that  there  are  members 
present  who  would  like  to  ask  Mr.  Osias  some  further  questions  re- 
gunling  his  jxiper  on  ••  Ammoniacal  Liquor."  Are  there  any  ques- 
tions that  any  one  desires  to  ask  Mr.  Osius? 

Mr.  Si^>mervili.f — I  think  the  debate  on  this  most  important  paper 
by  Mr.  C>sius  was  cut  on  rather  short.  In  \iew  of  the  fact  that  the 
manufacture  of  gas  from  coal  is  likely  to  increase  rather  than  dimin- 
ish«  I  think  the  discussion  of  this  paper  ought  not  to  have  been  shut 
down  in  the  way  it  \*-as  done.  I  do  not  know  that  I  have  anything 
to  add  to  that  discussion :  but  I  know  there  are  a  number  of  people 
here  who  are  concentrating  their  liquor,  and  I  would  like  to  hear  from 
them  if  they  are  willing  to  corroborate  Mr.  Osius'  statements.  A  word 
from  those  who  are  using  up  their  liquor  in-ill.  I  am  sure,  go  a  greater 
way  to  convince  those  who  are  thinking  of  trying  it  than  the  statement 
that  Mr.  Osius  himself  makes.  I  believe  Mr.  Forbes  is  trying  to  do 
just  what  Mr.  Osius  recommends,  and  so  would  like  to  hear  some- 
thing from  him,  to  the  end  that  we  can  understand  whether  the  experi- 
ence of  each  is  measurably  alike.  It  is  to  me  a  most  marvelous  thing  to 
think  of  the  amount  of  valuable  ammoniacal  liquor  that  runs  to  waste. 
At  Indianapolis  we  get  40  cents  per  ton  of  coal  carbonized  for  our 
ammonia.  If  some  oi  the  other  companies  get  half  that  amount,  then 
there  is  that  much  saved.  I  can  corroborate  his  remark  about  ex- 
tracting the  tar  at  the  scrubber  rather  than  allo^i-ing  the  purifiers  to 
take  care  of  it.  A  saving  is  made  in  that  way :  and  not  only  that,  but 
bringing  the  gas  in  contact  with  the  liquor  itself  saves  at  least  25  per 
cent.  Taking  it  altogether,  I  think  we  ought  to  make  more  from  our 
ammoniacal  li<|uor  than  some  of  us  do  at  present. 

The  Prf^ipent — Do  you  estimate  your  ton  of  coal  at  2,000,  or 
2,240  pounds? 


Mr.  Somervillk — Our  ton  of  coal  is  of  the  weight  of  2,000  pounds. 

Mr.  Forbes — I  do  not  k«ow  that  I  have  much  to  say  except  to  cor- 
roborate what  Mr.  Osius  has  read.  We  have  been  working  off  the 
liquor  for  perhaps  two  months,  but  the  result  has  been  very  satisfac- 
tory thus  far,  and  more  especially  in  respect  to  the  gas.  The  effect 
on  the  gas  has  been  of  importance  and  value  to  us  since  we  have  been 
working  with  the  weak  licjuor ;  and  the  returns  from  the  concentrated 
liquor  have  been  more  than  satisfactory.  Mr.  Peter  Young  would 
know  more  about  that,  for  he  has  been  longer  at  it  than  I  have. 

The  President — We  would  like  to  hear  Mr.  Young's  experience 
in  concentrating  ammoniacal  liquor. 

Mr.  Peter  Youn(j — We  have  been  concentrating  our  liquor  for 
only  a  very  short  time,  and  have  made  but  one  shipment  of  it,  but  so 
far  we  have  found  it  very  satisfactory.  That  first  shipment  returned 
us  about  3  cents  per  1,000  feet  of  gas  made.  The  process  is  working 
nicely  now,  although  we  had  some  trouble  at  first.  Our  coal  in  the 
South  seems  to  be  a  little  different  from  the  Youghiogheny  coal  in  that 
ours  carries  a  little  more  sulphur.  As  we  had  no  acid  testing  appa- 
ratus, we  had  to  depend  upon  the  hydrometer,  and  there  being  such 
a  large  percentage  of  sulphur  in  the  coal,  the  specific  gravity  of  the 
liquof  was  so  increased  that  we  were  very  much  disappointed  when 
we  came  to  make  the  acid  test.  After  finding  that  out  we  got  along 
very  well,  and  the  result  has  been  very  satisfactory. 

Mr.  Osius — May  I  be  allowed  to  say  another  word  in  reference  to 
this  question  ?  It  has  frequently  come  to  my  notice  that  the  ammoni- 
acal liquor  had  been  satisfactorily  concentrated  by  this  or  by  that 
process — ^that  a  strong  liquor  has  been  produced  and  a  satisfactory 
result  obtained  per  ton  of  coal  carbonized — still,  when  the  liquor  was 
shipped  it  proved  to  be  considerable  less  than  estimated,  sometimes 
one-haK  and  sometimes  only  one-third.  I  take  the  opportunity  in  this 
connection  to  specially  call  attention  to  the  practice  of  storage.  It  is 
the  most  important  detail,  I  think,  in  this  whole  matter.  I  have 
known  of  instances  where  a  satisfactory  amount  of  ammonia  was  pro- 
duced in  concentration,  but  the  storage  tank  lost  it  afterwards.  Am- 
monia is  extremely  volatile,  and  particular  care  must  be  taken  to  keep 
the  concentrated  product  in  a  perfectly  tight  place,  for  thus  only  can 
you  get  satisfactory  returns  and  have  satisfactory  results. 

Mr.  Clark — I  was  so  unfortunate  as  not  to  hear  the  discussion  of 
Mr.  Osius'  paper,  and  I  would  like  to  ask  if  there  has  been  any  recent 
experience  in  connection  with  the  liming  of  coal  for  increasing  the 
ammonia.  A  number  of  years  ago  I  made  several  experiments  in 
that  line,  and  while  I  am  still  thoroughly  satisfied  (having  a  full  share 
of  self  confidence,  perhaps)  as  to  what  the  results  will  be  of  coal  lim- 
ing, and  as  to  its  value,  I  have  not  yet  been  able  to  get  anybody  in 
America  to  express  the  same  opinion.  Possibly  in  the  last  two  years 
some  one  has  had  some  experience  which  may  be  valuable  to  me 
in  this  connection. 
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Mr.  Osirs — Do  you  mean  to  ask  how  much  i  ton  of  lOo  per  cent, 
liquor  would  require  of  acid  to  neutralize  it?      That  would  be  i  ton 
of  400-ounce  liquor,  if  I  understand  your  question  rightly.    Of  course 
it  is  an  impossibility,  under  any  conditions,   to  have  a  100  per  cent. . 
liquor. 

Mr.  Thwing — Containing  20  per  cent,  of  ammonia  in  concentrated 
liquor. 

Mr.  Osius — One  ton  of  20  per  cent,  liquor  is  equal  to  one  ton  of 
80-ounce  liquor.  Of  course  you  are  familiar  with  the  manner  of 
testing,  and  understand  what  the  expression  implies. 

The  Secretary  then  called  the  roll,  the  following  members  re- 
sponding : 

ROLL  CALL. 

Honorary  Members. 

Slater,  A.  B.,  Providence,  R.  L  Leach,  H..  B.,  Taunton,  Mass. 

White,  W.  H.,  New  York  City.  Barker,  F.  E.,  Boston,  Mass. 

Active  Members. 

Baxter,  I.  C,  Detroit,  Mich.  Humphreys,  A.  C,  N.  Y.  City. 

Bivings,  \V.  L.,  Birmingham,  Ala.  Hyde,  E.  A..  Ravenna,  Ohio. 

Blodget,  C.W.,  Brooklyn,  N.Y.  Jenkins,  E.  H.,  Columbus,  Ga. 

Butterworth,  Irvin,  Columbus,  O.  Knight,  C.  S.,  Fort  Wayne,  Ind. 

Byron,  T.,  Birmingham,  Ala.  Knight,  J.  J.,  Kalamazoo,  Mich. 

Chollar,  B.  E.,  St.  Ix)uis,  Mo.  Lansden,  T.  G.,  St.  Louis,  Mo. 

Christie,  W.  H.,  Corning,  N.Y.  Littleton,  A.  W.,  Quincy,  Ills. 

Clark,  W.,  Philadelphia,  Pa.  Lynn,  J.  T.,  Detroit,  Mich. 

Collins,  C,  Green  Bay,  Wis.  McDonald,  W.,  Albany,  N.Y. 

Corscot,  J.,  Madison,  Wis.  Miller,  A.  S.,  L.  L  City,  N.Y. 

Cowdery,  E.  G.,  Milwaukee,  Wis.  Miller,  C.  R.,  Pittsburgh,  Pa. 

Cowdery,  R.  E.,  Topeka,  Kas.  Miller,  T.  D.,  Dallas,  Tex. 

Cressler,  A.  D.,  Fort  Wayne,  Ind.  Morrell,  E.  E.,  Cicero,  Ills. 

Darrah,  S.  M.,  Wheeling,  W.  Va.  Montgomery,  J.,  Sedalia,  Mo. 

Dunbar,  J.  W.,  New  Albany,  Ind.  Morgans,  W.  H.,  Pontiac,  Mich. 

Dixon,  J.  A.,  New  York  City.  Moses,  F.  D.',  Chicago,  Ills. 

Eaton,  W.  M.,  Jackson,  Mich.  Murdock,  J.  W\,  Ottawa,  Ills. 

Elbert,  V.  L.,  Menominee,  Mich.  Nash,  A.  F.,  Windsor,  Ont. 

Evans,  C.  H.,  Chicago,  Ills.  Odiome,  W.  H.,  Springfield,  Ills. 

Faux,  J.  A.,  Pittsburgh,  Pa.  Penn,  J.,  Washington  C.  H.,  O. 

Ferrier,  J.,  Columbus,  Ga.  Perkins,  B.  W.,  South  Bend,  Ind. 

Forbes,  J.,  Chattanooga,  Tenn.  Ramsdell,  G.  G.,  Philadelphia,  Pa. 

Forstall,  A.  E.,  Newark,  N.  J.  Ridgely,  E.,  Springfield,  Ills. 

Greenough,  M.  S.,  Cleveland,  O.  Sellers,  W.  B.,  Covington,  Ky. 

Gwynn,  J.,  Steubenville,  Ohio.  Shelton,  F.  H.,  Philadelphia,  Pa. 

Harper,  G.  H.,  Altoona,  Pa.  Slater,  A.  B.,  Jr.,  Providence,  R.I. 

Highlands,  S.  M.,  Clinton,  Iowa.  Somerville,  J.,  Indianapolis,  Ind. 

Howard,  J.  B.,  Galena,  Ills.  Steinwedell,  W.,  Quincy,  Ills. 
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Stratton,  J.  W.,  Valparaiso,  Ind.     Warmington,  D.  R.,  Qeveland,  O. 
Taylor,  G.  H.,  Warren,  Ohio.         Woods,  G.  E.,  New  York  City. 
Thompson,  G.  T.,  St.  Louis,  Mo.  Young,  J.,  Allegheny  City,  Pa. 
Thwing,  O.  O.,  Milwaukee,  Wis.    Young,  P.,  Knoxville,  Tenn. 
Tracy,  W.,  Leavenworth,  Kas.        Young,  R.,  Allegheny,  Pa. 

Associate  Members. 

• 

Bissell,  W.  G.,  Chicago,  Ills.  Mcllhenny,  J.,  Philadelphia,  Pa. 

Bredel,  F.,  Milwaukee,  Wis.  Osius,  G.,  Detroit,  Mich. 

Brown,  E.  C,  New  York  City.  Page,  A.  L.,  New  York  City, 

Callender,  E.  P.,  New  York  City.  Payne,  F.  H.,  Erie,  Pa. 

Dell,  J.,  St.  I^uis,  Mo.  Persons,  F.  R.,  New  York  City. 

Dickey,  C.  H.,  Baltimore,  Md.  Roots,  D.  T.,  Connersville,  Ind. 

Goodwin,W.W.,Philadelphia,Pa.  Roper,  G.  D.,  Rockford,  Ills. 

Guldlin,  O.  N.,  Fort  Wayne,  Ind.  Russell,  D.  R.,  St.  Louis,  Mo. 

Harper,  H.  D.,  Chicago,  Ills.  Stacey,  J.  E.,  Cincinnati,  Ohio. 

Harris,  J.  A.,  Philadelphia,  Pa.  Stout,  J.,  Chicago,  Ills. 

Hauk,  C.  D.,  Philadelphia,  Pa.  Stratton,  S.  S.,  Erie,  Pa. 

Hayward,  S.  F.,  New  York  City.  Taber,  R.  B.,  Boston,  Mass. 

Helme,  W.  E.,  Philadelphia,  Pa.  Van  Wie,  E.  G.',  Detroit,  Mich. 

Hinman,  C.  W.,  Boston,  Mass.  Wickham,  L.,  St.  Louis,  Mo. 

Higgins,  C.  M.,  New  York  City.  Young,  A.  W.,  Pittsburgh,  Pa. 


SECOND  DAY— MORNING  SESSION. 
REPORT  OF  COMMITTEE  ON  NOMINATION  OF  OFFICERS. 

Mr.  J.  B.  Howard,  from  the  Committee  on  Nomination  of  Officers, 
reported  the  following-named  gentlemen  to  hold  office  for  the  terms 
designated  by  the  laws  governing  the  Association : 

President — A.  W.  Littleton,  Quincy,  Ills. 

First  Vice-President — W.  H.  Odiorne,  Springfield,  Ills. 

Second  Vice-President — S.  M.  Highlands,  Clinton,  Iowa. 

Secretary  and  Treasurer — J.  W.  Dunbar,  New  Albany,  Ind. 

Board  of  Directors — Wm.  McDonald,*  Geo.  T.  Thompson,*  Irvin 
Butterworth,*  Wm.  M.  Eaton,*  Geo.  H.  Harper,  Peter  Young,  O.  O. 
Thwing  and  Wm.  Steinwedell. 

ELECTION  OF  OFFICERS. 
On  motion  of  Mr.  E.  H.  Jenkins  the  report  was  adopted,  and  Mr. 
J.  B.  Howard  was  instructed  to  cast  the  ballot  of  the  Association  in 
favor  of  the  election  of  the  nominees.  Mr.  Howard  having  reported 
the  unanimous  election  of  the  gentlemen  named,  the  Chairman  called 
upon  the  President-elect  (Mr.  Littleton)  to  say  a  word  or  two.  Mr. 
Littleton  responded  as  follows : 

*To  serve  for  one  year. 
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Mr.  President  and  Gentlemen :  It  is  simply  impossible  for  me  to 
tell  you  how  deeply  I  appreciate  the  honor  you  have  conferred  upon 
me  in  electing  me  President  of  this  Association.  I  greatly  question 
the  wisdom  of  your  choice,  but  since  it  is  your  choice,  I  can  only  say 
that  I  accept  the  office — although  very  reluctantly,  and  with  many 
misgivings  as  to  my  fitness  for  the  place ;  but  I  shall  certainly  try  to 
perform  the  duties  thereof  to  the  very  best  of  my  ability.  (Applause.) 

ELECTION  OF  NEW  MEMBERS. 
Mr.  William  McDonald,  on  behalf  of  Committee  on  Applications 
for  Membership,  recommended  the  following-named  gentlemen  as 
eligible  for  membership  in  the  Association : 

Active, 
Addicks,  W.  R.,  Boston,  Mass.      Lane,  F.  K.,  Chicago,  Ills. 
Blinks,W.M.,  Michigan  City,  Ind.  McAdams,  B.,  Michigan  City,  Ind. 
Byers,  C.  A.,  Haverford,  Pa.         Mcllhenny,  J. D.,  Philadelphia,  Pa. 
Jones,  T.  C,  Delaware,  Ohio.        Seamon,  J.  F.,  Uniontown,  Pa. 
Kuehn,  J.  L.,  York,  Pa.  Whysall,  G.  H.,  Dayton,  Ohio. 

Associate. 
Collins,  D.  J.,  Chicago,  Ills.  Mansur,  J.  H.,  Royersford,  Pa. 

EUsworth,  F.  O.,  Chicago,  Ills.      Mordue,  T.  N.,  New  York  City. 
Henderson,  E.H.,  Pittsburgh,  Pa.  Slocum,  F.  L.,  Pittsburgh,  Pa. 
Kirby,  H.  C,  Cleveland,  Ohio.     Whirl,  J.  J.,  Chicago,  Ills. 
Macfarlane,  G.,  Louisville,  Ky.      Woods,  S.,  Pittsburgh,  Pa. 

On  motion  of  Mr.  Gwynn  the  report  of  the  Committee  was  ac- 
cepted, and  Mr.  McDonald  was  instructed  to  cast  the  ballot  of  the 
Association  for  the  election  of  the  applicants.  He  did  so,  and  when 
they  were  declared  duly  elected  to  membership,  those  present  arose 
and  were  introduced  by  the  President  to  the  Association. 

NAMING  THE  PLACE  OF  NEXT  MEETING. 

The  President — Next  in  order  will  be  the  report  of  the  Committee 
on  Place  of  Next  Meeting,  of  which  Mr.  Cowdery  is  Chairman. 

Mr.  Cowdery — ^Your  Committee  have  had  much  difficulty  in  com- 
ing to  a  conclusion,  for  we  realized  there  was  a  desire  among  the 
members  to  go  to  some  new  place,  with  a  decided  leaning  toward  the 
naming  of  some  Southern  city.  The  field  was  canvassed  (juite  thor- 
oughly, and  the  claims  of  Indianapolis,  St.  Louis,  Minneapolis,  Nash- 
ville, Chattanooga,  New  Orleans  and  Atlanta  were  carefully  con- 
sidered. After  covering  the  ground  very  thoroughly  as  to  location, 
facilities  for  transportation,  hotel  accommodations,  etc.,  the  Com- 
mittee concluded,  in  order  to  meet  the  wishes  of  all  the  members,  to 
recommend  to  the  Association  the  selection  of  either  Chattanooga, 
Teim.,  or  St.  Louis,  Mo. 

Mr.  Lansden  moved  that  the  Association  name  St.  Louis,  and  Mr. 
Thompson  seconded  it. 
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Mr.  Clark — I  move  to  amend  by  substituting  Chattanooga  for  St. 
Louis :  seconded  by  Mr.  Miller.  The  President  then  announced  that 
the  amendment  was  open  for  discussion. 

Mr.  Sheltox — I  think  a  trip  South  would  be  most  enjoyable  by 
this  Association.  We  have  met  many  times  in  St.  Louis,  in  one 
capacity  and  another,  either  with  the  American  or  Western  Associa- 
tion. Knowing,  as  we  do,  the  hospitality  of  St.  Louis,  I  need  not  add 
a  word  on  that  point,  for  we  know  that  we  will  be  royally  taken  care 
of  if  we  go  to  that  city;  but,  at  the  same  time,  we  are  radier  given  to 
going  over  a  certain  line — circulating  between  Chicago,  St.  Louis  and 
Cincinnati — very  regularly.  I  think  every  man  who  attended  the 
Savannah  meeting  of  the  American  Association,  in  the  fall  of  1890, 
will  remember  the  pleasure  and  the  novelty  enjoyed  in  going  through 
a  country  somewhat  new  to  us.  I  think  Chattanooga  is  not  so  far  off 
but  that  a  very  fair  attendance  could  be  had  at  that  point.  Many 
attractions  are  to  be  found  there,  and  there  will  be  a  great  many  mat- 
ters of  interest  connected  with  meeting  in  a  city  out  of  the  usual  line. 
I  have  no  doubt  the  gentlemen  in  that  place  would  give  us  a  hearty 
welcome.  I  would  like  to  hear  further  discussion  and  further  advo- 
cacy of-  meeting  in  Chattanooga.  I  should  think  the  hotel  accommo- 
dations there  would  be  reasonably  good ;  but  I  would  be  very  well 
satisfied  to  leave  that  with  the  Committee  of  Arrangements.  I  hope 
we  may  have  a  full  discussfon  of  the  matter. 

Mr.  Lansden — The  name  of  our  society  is  the  Western  Gas  Asso- 
ciation. We  see  and  rejoice  at  the  number  we  have  here  who  never 
were  West.  They  come  this  far,  and  believe  they  are  in  the  West  on 
coming  to  Pittsburgh.  This  Association  has  not  had  a  meeting  in  St. 
Louis  for  seven  years ;  and,  therefore,  to  a  large  element  of  our  Soci- 
ety St.  Louis  is  almost  unknown.  As  far  as  my  personal  feelings  are 
concerned,  I  would  prefer  going  to  Chattanooga;  but  I  am  desirous 
of  doing  what  is  for  the  best  interest  of  the  Western  Association.  I 
think  one  great  benefit  we  have  is  to  at  least  have  most  of  our  men- 
bers  meet  with  us  once  in  every  two  or  three  years.  A  certain  repre- 
sentation of  the  small  works  of  the  West  cannot  get  away  if  they  have 
no  excuse  to  go ;  and  if  they  go  they  have  to  pay  their  own  expenses. 
When  we  meet  in  large  cities  such  as  Chicago,  St.  Louis,  or  Cincin- 
nati, the  superintendents  of  small  works  can  often  have  an  excuse  for 
going,  when  perhaps  their  Directors  would  not  let  them  go  under  any 
other  circumstances.  They  can  go  there  to  make  purchases  or  to  look 
after  machinery.  I  think  it  is  to  the  interest  of  this  Association  to  go 
West  next  year — or  comparatively  West — for  St.  Louis  is  really  East. 

Mr.  Clark — I  understand  thoroughly  that  the  name  of  this  Associ- 
ation is  the  "'  Western  '*  Gas  Association ;  but  still  1  was  considered 
eligible  for  membership  therein  when  I  lived  in  New  Orleans,  and 
Chattanooga  is  nearer  St.  Louis  than  New  Orleans  is.  There  are 
many  members  from  the  South  who  are  entitled,  it  seems  to  me,  to 
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ve  the  meetings  occasionally  come  nearer  to  them.  I  do  not  know* 
what  the  hotel  accommodations  at  Chattanooga  may  be,  but  I  know- 
that  they  cannot  be  worse  than  they  were  at  St.  Louis  headquarters 
the  last  time  the  Association  met  there*  The  city  of  Chattanooga, 
aiid  the  country  all  around  it  as  well,  cannot  fail  to  interest  you.  Not 
only  is  it  a  very  beautiful  country,  but  it  is  a  region  of  great  historic 
interest.  Mr.  I^nsden  is  in  error  as  to  the  last  time  this  Association 
met  in  St.  Louis.  We  were  there  in  1890.  There  seems  to  me  every 
reason  why  we  should  now  go  to  Chattanooga — if  the  hotel  accommo- 
dations are  all  right,  and  I  understand  they  are,  but  would  not  be  sure 
on  that  point ;  probably  there  are  some  here  who  do  know  about  that. 
There  is  no  special  reason  for  going  to  St.  Louis,  except  that  St.  Louis 
gas  men  have  always  treated  us  admirably* 

Mk*  Cowderv — Vour  committee  ini|uired  as  to  the  hotel  accom- 
modations at  Chattanooga  and  learned  that  they  were  ample  to  take 
care  of  this  Association.  The  hotel  on  Lookout  Mountain  has  about 
500  rooms,  and  with  that  number  could  easily  take  care  of  this  Asso- 
ciation. The  hotel  is  well  run,  and  no  doubt  would  meet  all  our 
requirements.  It  is  located  on  the  top  of  Lookout  Mountain,  about 
two  miles  in  a  straight  line  from  Chattanooga,  or  about  seven  miles  by 
the  railroad.  Trains  run  up  the  mountain  regularly  and  at  short  in- 
tervals, so  that  those  who  want  city  entertainments  can  easily  reach 
the  city,  and  go  back  and  forth  readily  whenever  they  wish. 

Thk  President— We  would  like  to  hear  from  Mr,  Forbes,  of  Chat- 
tanooga. 

Mr.  Forbes — I  am  afraid  the  hotel  accommodations  are  not  suffi- 
cient.    The  hotel  is  on  top  of  the  mountain,  and  too  far  from  the  town* 

The  President  put  the  question  on  the  amendment  and  declared 
it  carried  • 

Mn.  Jenxins — I  think  we  ought  to  say  to  Mr.  Forbes,  and  his  Com- 
pany, that  we  are  going  to  (^hattanooga  on  our  own  responsibility, 
I  can  understand  Mr,  Forbes'  position  very  thoroughly ;  and  we  want 
it  understood  that  in  going  to  Chattanooga  we  go  without  any  inv^ita- 
tion,  and  that  we  shall  expect  to  take  care  of  ourselves*     (Applause.) 

The  President — That  is  the  understanding  of  all  the  members,  I 
believe. 

Mr,  Shelton— I  understand  that  the  best  hotel  there  is  on  top  of 
Lookout  Mountain,  and  I  would  suggest  that  that  would  be  the  most 
attractive  place  for  the  meeting.  '  There  is  no  absolute  reason  why  we 
should  hold  our  conventions  in  a  city  as  long  as  we  have  accommo- 
dations for  sleeping  and  eating  and  a  good  meeting  room.  It  seems 
to  me,  if  we  can  meet  our  needs  in  such  respects  on  top  of  the  moun- 
tain, in  that  warmer  section  and  time  of  year,  the  hotel  on  top  of 
Lookout  Mountain  would  make  a  most  delightful  place  for  the  meet- 
ing- I  suggest  that  the  Committee  of  Arrangements  be  instructed  to 
very  carefully  consider  that  hotel  in  selecting  the  place  for  the 
meeting. 
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Mr.  Miller — I  would  suggest,  if  you  go  up  there  in  May.  you  will 
see  to  it  that  you  take  your  overcoats  along. 

REPORT  OF  COMMITTEE  ON  FEDER.\TION. 

The  PRESiiiEXT — Is  the  Committee  on  Federation  ready  to  report? 
Mr.  Ramsdell,  of  the  Committee,  read  the  following  report,  which 
was,  on  motion  of  Mr.  Jenkins,  adopted: 

Pittsburgh.  May  15,  1895. 
To  the  Western  Gas  Association:  Gentlemen — Your  Committee, 
to  whom  the  subject  of  Federation  was  referred,  beg  leave  to  submit 
the  following  report : 

1.  The  American  Association  (with  whom  the  matter  originated), 
at  its  meeting  in  Washington.  October  last,  by  a  negative  vote  stamped 
it  with  its  disapproval. 

2.  Your  Committee  consider  the  tendency  of  the  times  in  the  gas 
world  to  be  in  the  contrary  direction.  The  remarkable  display  of 
vicious  legislation  in  many  States  during  the  present  year  seems  to 
demand  local  combination  such  as  State  Associations  or  State  Gas 
Commissions  in  order  to  effectually  combat  the  various  forms  of  per- 
nicious politics. 

3.  A  careful  examination  of  the  records  fails  to  show  that  any 
Association  thus  far  has  indorsed  this  matter  with  its  approval,  or  by 
its  vote  expressed  a  desire  that  a  federation  be  formed. 

4.  Your  Committee,  therefore,  conclude  that,  in  its  present  form 
and  at  the  present  time,  the  subject  of  federation,  while  having  many 
good  features,  is  still  impractica])le :  and  we,  therefore,  respectfully 
recommend  that  further  consideration  of  the  subject  of  federation  be 
indefinitely  postponed.  Respectfully  submitted, 

Geo.  G.  Ramsdell, 
A.  W.  Littleton, 
H.  K.  Chollar, 

Committee . 

The  Prksiuent — We  will  now  listen  to  the  paper  by  Mr.  1).  J. 
Collins,  of  ('hicago,  on 

THK  STrjRAGK    AND   HANDMNC;  OF  OILS  IN  A  (;AS 

Wr)RKS. 

The  rapid  growth  of  water  gas.  and  the  limited  use  of  other  ])ro- 
cesses.  which  re<juire  oil  in  their  manufacture,  necessitating  its  storage 
in  j)roi)er  manner  and  considerable  <jnanlities.  make  the  consideration 
of  this  tjuestion  of  much  irnjjortanre  to  those  interested  in  the  practi- 
cal management  oi  gas  works.  Many  conditions  must  be  taken  into 
account.  It  is  the  aim  <jf  this  ];ai>er  to  treat  them  only  in  a  general 
manner,  with  the  idea  of  gathering  together  and  possibly  suggesting 
the  major  ]jortion  of  desirable  or  essential  ]>oints  to  be  borne  in  mind 
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by  those  who  are  likely  to  become  users  of  oil,  as  well  as  those  who 
are  already  interested.  The  paper  read  by  Mr.  W.  E.  McKay  at  the 
New  England  Association  of  Gas  Engineers,  in  Boston,  February  21, 
1894,  so  ably  and  fully  covers  the  construction  proper  of  oil  tanks  and 
the  measurements  proper  of  oil,  that  I  think  it  needless  to  go  over  such 
part  of  the  subject  again.  A  general  disclaimer  herein  is  made  of  all 
tables  and  equations,  for,  without  decrying  the  value  of  such  one 
particle,  the  object  of  this  paper  is  rather  to  cover  what  are  commonly 
called  the  "practical  "  points  that  are  first  thought  of  by  those  who 
contemplate  the  use  of  oils  in  gas  making.  Mr.  McKay's  paper,  an 
excellent  one,  in  its  purpose  is  more  especially  applicable  to  the  larger 
comps^nies.  This  paper  is  more  for  the  smaller  and  medium  sized 
companies. 

Crude  Oil  and  Naphtha, — Whether  crude  oil  or  naphtha  is  used, 
the  same  consideration  and  precautions  should  prevail,  for  while  there 
is  undoubtedy  less  danger  in  working  crude  oil  than  with  the  more 
volatile  naphtha,  and  less  current  loss  by  evaporation,  etc.,  crude  oil 
in  bulk  is  nevertheless  a  highly  inflammable  substance,  requiring  due 
precaution  regularly  maintained  to  secure  practical  safety.  As  the 
two  materials  (crude  oil  and  naphtha)  give  about  the  same  results  in 
economy  in  the  better  class  of  apparatus,  and  are  used  largely  and 
indiscriminately  by  gas  companies  according  to  which  is  offered  the 
cheapest,  they  will  in  this  paper  be  considered,  as  far  as  handling,  etc., 
goes,  as  simply  '•oils,*'  the  points  made  applying  in  the  main  to 
either  one. 

Tanks. — Form, — The  first  question  which  arises  is  the  best  form 
of  tank  to  be  adopted.  This  depends  largely  on  the  size  of  the  works, 
the  nature  of  the  ground  where  the  tank  is  to  be  located,  the  climatic 
conditions  existing,  and  cost.  In  many  cases  the  horizontal  cylin- 
drical form  is  all-sufficient,  and  sometimes  the  best.  The  cost  of 
construction  is  usually  less  than  the  upright  or  cheese-box  form,  on 
account  of  the  ability  to  ship  complete  by  flat  car  from  points  where 
tanks  are  built.  An  objection  to  the  horizontal  tank,  however,  is  that 
by  reason  of  its  proportions,  unless  extreme  care  is  observed  in  un- 
loading and  placing  on  the  foundation,  the  seams  are  liable  to  be 
strained  and  leaks  caused.  Another  objection  is  that  unless  one  has 
carefully  worked  out  an  accurate  table  of  capacities  for  each  half-inch 
in  depth,  etc.,  it  is  difficult,  in  horizontal  cylinder  tanks,  to  take  cor- 
rect account  of  stock  of  oil  on  hand,  for,  owing  to  the  cross-section  of 
the  tank  *' falling  away,"  each  half-inch  of  vertical  depth  does  not 
mean  the  same  number  of  cubic  inches  as  in  the  cheese-box  form,  but 
a  different  number.  As  a  rule,  and  especially  in  the  larger  works, 
the  vertical  cheese-box  form  is  the  best,  by  reason  of  the  simplicity  of 
measurement  and  the  greater  economy  of  space  secured.  Whichever 
form  is  used,  the  tank  should  be  made  gas  tight  as  well  as  oil  tight. 

Water  Top, — Under  some  circumstances  tanks  are  built  with  a  water 
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toe.  Tins  provides  r^r  i  fe^  inches  :t  »ijer  zz  *z<  k*pt  on  the  top  of 
the  tank  a>  keep  the  head  n  2  nearly  inifcrm  isnipencire  and  thus 
micimize  eTap«srado<i  by  Lessenir.g  rie  ccczrairtii^cL  and  expansion,  and 
hence  the  startinz  oi  joins  and  leaki-  Manhoces  shooid  be  provided 
on  either  fonn  oi  tank,  'roch  oc  the  jdc  and  on  the  side  near  the  bot- 
tom- Those  in  the  Litter  I.jcaiiiDn  are  nsei  in  clearing  oat  an j.  sedi- 
ment or  ••  B.  S."  which  may  icc-mnlate. 

Quality. — In  ordering  oil  tanks  es^eciaHv  it  is  wise  and  econom- 
ical in  the  long  ran  to  bey  rpDm  some  concern  who  tbaroaghly  under- 
stand tank  construction,  and  not  on  the  cheapest  prices  irrespective 
of  merit.  Low  cost  in  oil  tanks,  as  well  as  in  any  gas  works  con- 
struction, may  mean  —  skinned  "  work,  a  chronically  leaky  tan^.  and 
a  long  series  of  trouble.  C^  oil  tanks,  tor  p-aint.  use  good  asphaltnm 
or  plambago  makes. 

Vent$. — .\I1  tanks  must  have  an  air  vent  at  the  top  to  prevent  a 
vacaum  and  undue  pressure  when  emptying  and  nliing  respectively, 
and  also  to  allow  any  evaporation  to  pass  on.  preventing  accumula- 
tion of  vapx)rs  on  the  inside  of  the  tank.  Such  a  vent  should  coimect 
by  pipe  to  the  inlet  to  the  gasholder  and  not  into  the  air :  an  open 
vent  permits  of  odors  and  is  a  possible  source  of  danger,  and  perhaps 
loss  of  oil  as  well.  Any  oil  vapor  which  passes  over  by  e\*aporation  is 
carried  into  the  inlet  of  holder  and  may  be  saved. 

Setting, — The  horizontal  form  of  tank  may  be  set  either  above  or 
below  the  ground  level:  the  latter  plan,  on  sills,  is  the  more  common 
practice  on  account  of  general  ease  of  access.  In  setting  this  kind  of 
tank  under  ground  it  should  never  be  buried  in  the  earth  and  access 
to  it  at  all  points  so  prevented-  It  may  settle,  and  5  or  10  per  cent, 
of  oil  leak  a  year  undetected.  It  should  be  placed  in  a  pit  sufficiently 
large  to  allow  passage  around  the  tank,  and  this  pit  should  be  laid  up 
with  a  retaining  wall  of  brick  or  stone  so  that  no  earth  is  brought  into 
contact  with  the  surface  of  the  iron  or  steel,  as  rusting  of  the  joints  is 
apt  to  result  and  leaks  follow.  The  cheese-box  form  of  tank  may  be 
carried  on  any  good  concrete  foundation,  leveled  off  true.  The  tank 
should  be  entirely  exposed  to  view. 

Foundations. — The  very  best  foundation  construction  is  probably 
as  follows :  There  should  be  built  an  outer  ring  of  solid  brick  or  stone 
work,  of  sufficient  thickness  to  safely  carry  the  weight  of  the  tank 
filled  with  oil.  with  radial  cross  walls  carried  through  like  spokes  in 
the  center  of  a  circle.  On  the  top  of  these  walls  I-beams  or  railroad 
iron  should  be  placed  for  the  proper  supporting  of  the  bottom  sheets, 
these  beams  being  set  flush  with  the  top  of  the  walls.  Drain  pipes 
should  be  provided  to  keep  all  dry.  At  several  points  in  the  outer 
and  cross  walls,  openings  should  be  left  large  enough  for  a  man  to 
pass  through,  thus  allowing  the  bottom  of  tank  to  be  gotten  at  in  case 
of  necessity.  While  this  is  probably  an  expensive  setting,  it  is  a  supe- 
rior one.     l^rge  sized  tanks  should  be  set  on  good  solid,  level  found- 
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ations,  so  constructed  that  in  case  of  settlement  all  parts  will  set- 
tle alike* 

Fiis^ — As  a  general  maxim  it  is  safer,  and  bence  preferable,  to  set 
oil  tanks  in  a  pit,  as  in  that  case,  in  the  event  of  a  possible  rupture 
of  the  tank  from  any  cause,  the  oil  is  held  at  that  point  and  cannot 
flow  over  the  premises.  A  low  bank  of  earth  concentric  with  the  tank 
will  answer  the  same  purposes  often  when  above  ground,  and  is  inex- 
pensive. 

Shelter. — Where  possible  all  tanks  should  be  provided  with  some 
shelter  for  protection  from  the  rays  of  the  sun  in  summer  and  from  the 
snows  of  winter.  This  shelter  should  not  be  built  of  wood,  but  be 
made  as  nearly  of  fireproof  material  as  possible,  Corrtigated  iron  will 
be  found  satisfactory. 

Steam. — In  the  colder  portions  of  the  country,  for  tanks  in  which 
crude  oils  or  heavy  distillates  are  liable  to  be  stored,  a  good  plan  is  to 
place  in  the  bottom  of  the  tank,  on  the  inside,  a  coil  of  pipe  con- 
nected with  the  steam  plant :  by  this  means  it  is  a  very  easy  matter  to 
keep  the  oil  in  condition  to  flow.  Trouble  from  sluggish  flow  is  not 
often  experienced,  but  as  at  times  it  is  desirable  (during  the  periods 
of  speculative  manipulation  of  the  prices  of  naphtha  and  crude  oil  to  a 
temporary  high  figure),  to  turn  to  tbe  use  of  cheaper  **  distillates,"* 
*'  intermediates  "  and  **  heavy**  oils,  it  is  well  to  have  all  devices  for 
their  easy  handling. 

Isolation. — It  is  not  essential  in  locating  the  tanks  to  isolate  them 
from  buildings,  although  it  is  probably  a  better  and  safer  plan  to  do 
so  to  a  reasonable  extent,  as  with  the  best  of  care  gross  carelessness 
may  occur  on  the  part  of  some  employe  in  conjunction  with  alight. 

Stock. — The  question  of  the  amount  of  oil  necessary  to  keep  on 
hand  is  decidedly  important.  In  works  of  small  and  medium  size, 
plan  for  at  least  60  days'  supply  always  on  hand.  In  larger  plants, 
having  more  regular  shipments,  30  days'  supply  should  be  kept  on 
hand.  By  having  ample  supply  to  depend  upon,  all  danger  is  prac- 
tically eliminated  of  shortage  which  might  result  from  delays  in  ship- 
ment, railroad  strikes,  or  other  causes.  It  also  provides  somewhat 
against  unusual  and  temporary  fluctuations  in  the  oil  market  when  not 
working  under  contract  by  the  year.  The  tank  should  always  be 
kept  full  and  shipments  arranged  to  come  along  regularly  having  this 
end  in  view.  This  is  a  matter  that  can  be  easily  systematized  and 
accomplished  when  once  properly  started. 

Handling. — Pipe  Lines, — Pipe  lines  from  the  unloading  point  to 
the  works  should  of  course  be  carefully  laid,  and  preferably  in  a  tight 
box,  or  through  a  condemned  gas  main.  Drip  pipes  connected  to 
this  main  and  conducted  to  a  central  point  will  indicate  any  leakage 
which  may  occur.  The  oil  pipes  in  and  around  the  tanks  and  works 
should  all  be  exposed,  either  in  an  open  trench  or  above  ground,  so 
that  the  joints  can  be  seen  and  any  possible  leak  quickly  discovered 
and  remedied. 
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She, — The  main  discharge  pipe  from  the  tank  car  to  the  tank 
should  be  of  threaded  iron  pipe*  and  at  least  not  less  than  2  inches 
in  diameter— 2^  or  3  inches  is  better.  All  joints  should  be  made  with 
a  good  plumbago  grease.  There  are  several  makes  on  the  market. 
When  this  cannot  be  had  a  good  turpentine  soap  used  by  itself  will 
make  tight  joints.  All  joints  should  be  well  screwed  into  place,  great 
care  being  observed  that  all  threads  are  perfect  before  laying;  this  is 
very  important* 

Coating. — Any  HTought  iron  pipes  that  may  be  laid  in  the  ground 
shbuld  be  well  coated  to  prevent  rusting,  as,  in  the  case  of  services, 
if  for  no  other  reason,  if  coated  and  preser\'ed^  these  pipes  can  then 
be  used  at  any  future  time  for  any  other  purposes  without  danger 
if  taken  up» 

Bends, — Do  not  use  elbows  or  T*s  in  the  main  pipe  linfes  unless 
unavoidable.  The  sharp  turns  cause  friction  and  retard  the  easy  flow 
of  the  oiL  Only  easy  bends  or  ^'springs"  made  of  the  pipe  itself 
should  be  used.  Whether  oils  are  handled  by  gravity  or  pump,  air 
or  water  pressure,  an  easy^  natural  flow  means  a  saving  of  time  and 
expense.  A  minimum  of  sharp  turns  saves  friction  and  conduces  to 
this.  Before  using  any  pipe  it  is  very  essential  that  it  should  be  thor- 
oughly tested  to  prove  its  tightness.  This  can  be  easily  done  by  fill- 
ing the  pipe  with  water,  and  the  use  of  a  pressure  pump  and  gauge. 

Gravity  Unloadifig. — Where  the  lay  of  the  land  permits  (that  is, 
where  the  railroad  tracks  are  at  a  higher  level  than  the  storage  tank) 
oil  cars  can  be  and  usually  are  emptied  by  gravity-  The  main  un- 
loading pipe  should  never  be  carried  under  the  rails  of  the  track,  but 
be  stopped  a  few  feet  distant  from  them,  and  connection  made  with 
the  valve  under  the  car  by  means  of  hose. 

Pumping. — Unloading  by  gravity  is  convenient  and  lazy;  a  better 
and  safer  plan  is  to  pump,  and  arrangements  should  be  made  in  all 
cases  to  do  so  where  possible.  It  is  easily  done  by  having  a  connect- 
ing pipe  carried  up  to,  over  and  down  through  the  dome  on  top  of  the 
tank  car.  In  the  event  of  any  trouble  occurring  with  the  valve  under 
the  car,  or  of  water  in  the  oil  settling  out  in  transit,  or  freezing  at 
that  point,  it  is  almost  essential.  Some  oil  companies  state  that  all 
cars  should  be  unloaded  by  the  overhead  pumping  plan,  claiming 
that  the  valve  below  is  placed  there  simply  for  convenience  in  clean- 
ing the  car,  and  should  only  be  used  for  that  purpose.  Their  posi- 
tion is  taken  so  as  to  avoid  liability  for  damages  in  case  of  any  acci- 
dent or  loss  of  oil  which  might  result  in  unloading  through  the  bot- 
tom of  the  car. 

Track  Bax^ — A  very  good  arrangement  at  the  track  where  the  car 
is  unloaded  is  to  inclose  the  pipe  riser  in  a  wooden  box  made  of  2- 
inch  plank ;  this  box  should  be  made  with  a  hinged  cover,  and  when 
not  in  use  it  should  be  strongly  padlocked.  This  will  prevent  small 
boys  or  others  bent  on  mischief  from  filling  the  pipe  with  pebbles, 
stones  or  other  foreign  matter. 
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Unloading  Hose. — The  coupling  for  making  connections  to  the 
bottom  of  the  tank  car  must  be  of  special  design  and  pattern,  as  the 
thread  on  the  tank  car  is  a  4-inch  special,  having  but  foui  threads  to 
the  inch.  The  hose  may  be  made  of  rubber  on  a  flexible  wire  frame, 
and  should  be  about  8  or  10  ft.  long,  and  complete  with  special  tank 
car  coupling  at  one  end  and  standard  pipe  thread  fitting  at  the  other. 
It  should  be  removed  and  stored,  free  from  kinks,  in  the  gas  works 
when  not  in  use.  Theoretically,  a  pump  will  lift  water  about  34  feet ; 
practically,  about  28  feet.  On  account  of  its  greater  volatile  proper-  • 
ties,  oil  cannot  be  raised  this  distance.  It  is  not  safe  practice  to  set 
the  tank  pump  so  that  it  will  have  to  lift  to  exceed  22  feet  vertically. 

Ice  in  Car. — Occasionally  in  winter  a  car  of  oil  is  received  in  which 
the  water  from  the  oil  settles  around  the  outlet  valve  and  freezes, 
and,  unless  rigged  to  pump  out  from  the  top,  as  above,  it  will  be  ne- 
cessary to  provide  some  means  for  thawing  the  ice.  A  good  plan  to 
adopt,  if  the  distance  from  the  works  is  not  too  great,  is  to  carry  a 
small  steam  pipe  from  the  boiler  through  the  oil  pipe  to  the  track, 
and  by  the  medium  of  a  hose  the  steam  from  this  can  be  utilized  in 
opening  up  the  stoppage  by  a  coil  or  return  bend  of  pipe  lowered 
through  the  dome.  For  long  distances,  either  a  portable  boiler  can 
be  used  or  crude  oil  can  be  moderately  heated  at  the  works  and  car- 
ried to  the  car  in  barrels  and  brought  into  contact  with  the  ice  through 
a  pipe  placed  through  the  manhole  on  the  dome,  with  the  lower  end 
against  the  ice  in  the  bottom  of  the  tank.  This  method,  I  under- 
stand, has  been  used  with  success  by  Mr.  McKay.  Troubles  of  this 
kind  occur  but  seldom,  but  as  long  as  they  do  occur  it  is  well  to  be 
prepared  to  meet  the  emergency. 

Samples, — Each  car  of  oil  when  received,  and  before  it  is  emptied, 
should  be  roughly  checked  or  tested ;  oil  companies,  either  by  acci- 
dent or  otherwise,  sometimes  send  "  doctored  "  oils.  A  gallon  jar  of 
the  oil  should  be  taken  from  each  car,  labeled  and  dated,  and  kept 
until  all  chance  of  dispute  has  disappeared ;  this  sample  oil  can  be 
later  analyzed  in  the  event  of  necessity  arising.  In  addition  to  this 
test,  every  gas  company  should  have  a  hydrometer  and  test  to  see 
that  the  gravity  of  the  oil  received  is  according  to  contract.  These 
hydrometers  can  be  obtained  from  any  good  instrument  maker,  such 
as  Queen  &  Co.,  of  Philadelphia,  and  cost  about  S3.  If  the  oil  is  not 
received  as  ordered,  by  having  kept  samples  and  made  these  tests, 
the  companies  are  in  shape  to  make  a  just  claim  for  rebate. 

Car  Capacities. — All  gas  works  using  oil  should  be  provided  with 
a  copy  of  the  *'  Tank  Gauge  Hand  Book,  No.  2.  "  This  can  be  had 
from  the  Central  Traffic  Association,  The  Rookery,  Chicago.  This 
hand  book  contains  the  capacity  of  every  tank  car  in  use  for  hauling 
oil  in  the  United  States.  In  addition  to  this  book  the  Association 
should  be  asked  to  send  all  supplements  that  may  be  issued.  When 
a  car  is  received,  by  consulting  this   hand  book  and  comparing  the 
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quantity  given  therein  with  the  bill,  it  can  readily  be  ascertained  if 
there  is  any  mistake  made  in  amounts.  A  tank  car  is  considered  full 
when  the  oil  enters  the  bottom  of  the  dome  on  top  of  the  car.  It  is 
not  intended  to  fill  the  dome.  I(  the  car  is  not  full  it  should  not  be 
unloaded  until  the  shipper  has  acknowledged  the  shortage. 

Temperature. — In  taking  account  of  the  oO  in  the  tnain  storage 
tank,  the  measurement  in  gallons  should  always  be  corrected  for  tem- 
perature- Oil  increases  in  bulk  t  per  cent,  for  each  20"  above  do"^  F., 
and  decreases  i  per  cent,  for  each  20°  below  60^  F. 

Engine  Sparks, — Frequently  the  gas  company*s  switch  where  the 
oil  is  unloaded  is  close  to  other  tracks,  and  engines  in  passing  are 
liable  to  throw  out  sparks  which  may  be  dangerous.  To  prevent 
trouble  by  fire  from  this  cause,  a  sheet-iron  cap  should  be  provided 
and  placed  over  the  dome  of  the  car  when  unloading.  This  cap 
should  not  fit  tightly^  but  be  rather  in  the  form  of  a  **  bonnet "  or  in* 
verted  loose  can,  so  as  to  allow  for  the  admission  of  air  to  replace  the 
oil  as  it  flows  from  the  car. 

Piping  Tanks, — In  piping  storage  tanks  of  any  form  carry  the  inlet 
or  filling  pipe  through  the  top  of  the  tank,  extending  it  down  to  the 
bottom.  Make  the  lower  end  of  this  pipe  U-shaped,  or  by  a  return 
bend  extend  it  up  again  about  12  inches  from  tl>e  bottom.  This  will 
allow  the  oil  to  run  in  without  stirring  up  the  sediment  which  may  be 
in  the  bottom  of  the  tank.  The  outlet  pipe  should  be  arranged  in  the 
same  manner,  thus  preventing  drawing  out  the  sediment  or  water,  A 
separate  pipe  should  be  provided  for  the  latter  purpose.  This  latter 
pipe  should  also  be  carried  down  through  the  tank  top  and  should 
end  close  to  the  bottom.  Sediment  pumped  out  through  it  may  be 
used  with  the  boiler  fuel*  All  pipes  should  enter  the  tank  through 
the  top.     No  connections  should  be  made  at  any  other  place. 

Measuring. — ^ Although  it  is  preferable  to  use  a  meter  in  measuring 
the  oil  at  the  works,  for  the  reason  that  a  continuous  registration  is 
had,  essential  for  checking  the  gas  maker  in  the  amount  of  oil  used, 
yet,  as  the  meter  may  at  times  vary,  a  small  tank  of  known  capacity 
should  be  used  for  testing  the  meter  by  comparison  at  least  every 
week.  The  piping  should  be  so  arranged  that  the  oil  can  be  pumped 
from  the  small  tank  through  the  meter  on  its  way  to  the  apparatus. 
In  all  cases  a  wire  strainer  should  be  placed  between  the  pump  and 
the  meter,  to  prevent  foreign  substances  getting  into  the  meter.  For 
further  points  on  piping  and  measurement,  I  again  refer  you  to  Mr. 
McKay's  paper. 

Lights* — It  is  not  considered  good  practice  to  carry  lanterns  or 
lights  around  the  oil  tanks,  nor  to  look  for  leaks  except  with  daylight ; 
pyrotechnic  and  serious  results  may  follow.  Oil  is  a  good  senant 
but  a  bad  master.  With  reasonable  care  it  is  practically  entirely  safe. 
With  carelessness  the  combination  of  oil  vapors  and  air  contains 
much  power  for  damage.     Witness  this  instance,  wherein  a  recent 
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dispatch  through  the  Associated  Press  conveys  some  idea  of  the  con- 
sequence of  bringing  a  light  and  oil  or  oil  vapors  together — two  men 
with  a  lighted  candle  went  into  the  tanks  to  clean  them : 

"  San  Francisco,  Cal.,  March  8. — A  terrific  explosion  on  the  tank 
of  the  steamer  Bawnmore,  lying  at  the  Artie  Oil  Works  dock,  at  the 
Potrero,  caused  great  excitement  in  that  section  of  the  city  to-day. 
Two  men  were  terribly  bruised  and  burned,  receiving  what  are 
thought  to  be  mortal  injuries,  and  the  vessel  was  badly  strained. 
Everything  on  board  was  thrown  into  the  greatest  confusion.  The 
Bawnmore  recently  arrived  from  Peru  with  a  cargo  of  crude  petroleum 
consigned  to  J.  W.  Grace  &  Co.  The  cargo  having  been  discharged, 
two  workmen  carrying  a  candle  went  into  the  tanks  this  afternoon  to 
clean  them  out.  Instantiy  an  explosion  came,  shaking  the  steamer 
from  stem  to  stem,  twisting  the  tanks  out  of  position  and  smashing 
the  surrounding  woodwork.  The  two  workmen  were  carried  out  in 
an  insensible  condition." — Chicago  Inter- Ocean, 

A  strict  rule  that  should  be  maintained  absolute  under  all  circum- 
stances is  to  allow  no  lights  or  smoking  anywhere  near  the  tank ;  any 
employee  disobeying  this  rule  should  be  discharged  at  once.  If 
modem  fire  extinguishers  are  kept  in  the  works,  have  some  handy  to 
the  oil  pumps,  valves,  piping  and  spots  where  oil  may  be  spilled. 

Tank  Wagons, — While  oil  pipe  lines  may  be  a  mile  in  length  if 
necessary,  in  certain  localities  the  gas  works  are  so  situated  that  it  is 
impracticable  to  lay  an  oil  pipe  to  the  works  from  the  railroad ;  in 
this  case  a  tank  wagon  furnishes  an  excellent  substitute  for  the  pipe 
and  is  perfecdy  feasible.  A  double-horse  team  rig  of  running  gear 
and  tank  of  600  or  800  gallons  capacity  complete  will  cost  in  the 
neighborhood  of  from  $300  to  $400.  At  a  point  near  New  York  City 
I  understand  that  with  this  method  in  use  a  haul  of  3  miles  adds  only 
about  one-half  of  a  cent  per  gallon  to  the  cost.  Taking  as  a  basis  the 
well-determined  figures  that  2  tons,  or  4,000  pounds,  of  good  gas  coal 
will  yield  20,000  cubic  feet  17-candle  power  coal  gas,  and  that  a  ton 
of  oil  and  a  ton  of  anthracite  together,  or  4,000  pounds,  wiU  easily 
produce  50,000  cubic  feet  of  a  better  candle  power  water  gas  in  a 
modern  setting,  it  can  be  readily  seen  that  the  hauling  of  oil  in  tank 
wagons  is  entirely  practicable  and  cheaper  per  1,000  of  gas  to  be 
made  than  to  continue  to  haul  the  materials  for  coal  gas  manufacture. 
Gas  companies  situated  away  from  a  railroad  certainly  need  not  be 
deterred  from  adopting  water  gas  on  account  of  distance  from  the 
tracks.  In  using  tank  wagons,  it  is  of  course,  if  possible,  best  to  ar- 
range to  drive  directly  under  the  tank  car  for  easy  loading.  Arrange- 
ments can  usually  be  made  with  some  local  coal  yard  for  the  use  of 
their  trestle,  especially  if  you  should  buy  your  anthracite  or  boiler 
coal  there. 

The  sundry  points  noted  herein  are  sufficient  for  most  practical 
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purposes,  but  in  now  committing  this  paper  to  the  tender  merdes  of 
your  discussion  additional  desirable  points  can  be  brought  out  I  am 
sure,  and  I  trust  will  be. 

DISCUSSION. 

The  President — This  interesting  paper  contains  a  great  deal  of 
valuable  information.  Mr.  Collins  wiU  be  pleased  to  answer  any 
questions. 

Mr.  Humphreys — Mr.  Collins  has  given  us  quite  a  number  of  very 
valuable  suggestions  in  a  very  practical  shape.  I  would  like  to  ask 
him  as  to  one  or  two  points,  and  especially  to  raise  a  word  of  warn- 
ing. My  first  reference  is  to  what  he  says  about  horizontal  tanks, 
that  the  cost  of  construction  is  usually  less  for  horizontal  tanks 
than  for  the  upright  or  cheese-box  form.  I  think  Mr.  Collins  has 
fallen  into  an  error*  there.  That  statement  may  possibly  be  true 
with  respect  to  very  small  upright  tanks,  but  as  you  increase  in  size 
the  cheese-box  form  is  much  cheaper.  It  is  a  question  in  my  mind 
whether  it  is  good  practice,  simply  for  the  sake  of  the  extra  con- 
venience on  a  very  few  occasions,  to  put  a  manhole  plate  on  the  side 
of  the  tank.  You  can  clean  it  from  above.  You  very  seldom  have  to 
clean  it  out ;  certainly  not  more  than  once  a  year.  You  do  introduce 
a  slight  extra  risk  by  having  any  bolted  joint  on  the  side  of  the  tank. 
I  am  inclined  to  think  that  the  better  practice  would  be  to  leave  off 
the  manhole  at  the  side.  As  to  the  vents:  If  anybody  contemplates 
connecting  the  tops  of  their  oil  tanks  with  their  coal  gas  supply,  I 
would  advise  them  to  first  thoroughly  investigate  the  subject.  If  you 
do  make  this  connection  you  must  see  to  it  that  you  do  not  carry 
over  a  large  amount  of  vapor  from  the  top  of  your  tank  to  your  gas 
mains.  1  have  known  of  works  in  quite  large  cities  where  the  manu- 
facturing records  were  thrown  out  of  adjustment  altogether  by  this 
carrying  over  of  vapor  from  the  oil  tank.  The  worst  case  1  know  of 
was  an  unprotected  tank,  exposed  to  the  sun  in  the  open  air,  and 
storing  naphtha.  Therefore,  if  you  contemplate  anything  of  that  kind, 
be  very  careful  where  you  place  and  how  you  build  the  tank.*  In  no 
case  would  1  recommend  that  such  a  connection  be  made  if  you  are 
going  to  use  naphtha.  Referring  to  the  question  of  piping  to  the  tank : 
Before  you  decide  to  put  in  a  suction  pipe  through  the  top  (and  I  am 
very  much  in  favor  oi  having  all  connections  at  the  top  if  possible) 
see  whether  you  can  lift  the  oil  the  required  height.  There  are  some 
tanks  in  this  country  which  are  deep  enough  to  absolutely  prevent  it; 
and  especially  in  view  oi  the  *•  trapj'ing**  of  vapor.  Vou  cannot  give 
too  much  attention  to  the  danger  oi  nre.  I  suppose  a  large  majority 
of  the  oil  fires  that  ha\e  occurred  in  water  gas  i.lants  in  this  country 
in  the  last  ten  years  have  come,  no:  ironi  the  tanks,  but  from  the  con- 
nections, and  r-erhaps  a  large  propv^rtion  oi  those  have  been  right  in 
the  i^enerator  h,->use:  and  a  large  pro;,  ortion  ci   those  a^^ain  have  oc- 
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curred  in  the  first  instance  in  a  very  small  way,  so  that  if  they  had 
had  instant  means  of  relief  the  fire  would  have  been  prevented.  Water 
in  that  case  is  very  often  valueless.  It  simply  washes  the  fire  around. 
A  very  good  and  safe  measure  is  to  have  dry  sand  in  such  a  form  and 
place  that  you  can  get  at  it  instantly — as  in  a  box  reserved  for  that 
purpose,  where  the  sand  can  be  kept  clean  and  dry — with  a  con- 
venient scoop ;  and  have  it  understood  that  it  is  a  sufficient  reason  for 
the  discharge  of  the  employee  responsible  if  the  sand  is  used  for  any 
other  purpose — just  as  it  should  be  in  the  case  of  a  fire  bucket.  It  is 
astonishing  how  quickly  fire  can  be  put  out  by  the  prompt  application 
of  a  little  dry  sand. 

Mr.  Thompson — By  a  coincidence  the  "Wrinkle  Department" 
contains  an  item  concerning  the  unloading  of  tank-cars  almost  identi- 
cal with  two  of  Mr.  Collins'  suggestions.  I  desire  to  express  my 
hearty  agreement  with  his  suggestions,  especially  as  regards  having 
the  tank  built  by  a  firm  which  thoroughly  understands  the  work — as 
to  laying  pipe-lines  in  tight  mains — as  to  venting  tanks  into  holders — 
and  as  to  sampling  car  shipments.  We  have  been  using  naphtha 
almost  without  interruption  for  a  number  of  years,  and  for  nine  )«ears 
in  my  own  experience  we  have  had  our  tanks  vent  into  the  gas  hold- 
ers, and  have  had  no  difficulty  whatever.  Mr.  Collins  speaks  of  trans- 
ferring oil  in  tank  wagons  if  railroad  facilities  are  lacking  at  the  works. 
It  might  be  suggested  that  such  wagons  are  very  desirable  for  hand- 
ling the  drip-condensation ;  and  the  same  wagon  may  be  used  for 
both  purposes.  In  St.  Louis  we  rather  reverse  this  arrangement,  in 
having  a  drip^wagon  which  we  occasionally  use  for  transporting  oil  from 
the  larger  plant  to  our  Pintsch  works.  I  would  add  one  point  to  those 
made  by  the  paper.  I  think  it  quite  desirable  to  have  a  quick  open- 
ing valve  controlling  the  entire  oil  supply  to  the  generator  house,  in 
order  that  the  danger  may  be  minimized  in  case  of  an  accident  to  the 
gauges  in  the  supply  tanks.  The  statement  is  made  that  in  piping 
storage  tanks  the  pipe  should  enter  the  tank  through  the  top.  I 
would  ask  Mr.  Collins  whether  he  would  not  modify  that  statement 
in  case  the  tanks  are  22  feet  in  height,  or  where  it  is  impracticable  to 
pump  oil  that  distance  ? 

Mr.  a.  S.  Miller — If  a  large  steam  pipe  is  put  into  the  tank  it  may 
sometimes  save  trouble  in  case  of  fire,  because  burning  oil  can  be  very 
easily  extinguished  in  a  closed  vessel  by  the  use  of  steam.  In  respect 
to  the  connection  of  measurements  for  temperature,  I  would  like  to 
ask  Mr.  Collins  if  i  per  cent,  for  each  20^  above  60°  F.  is  the  abso- 
lute expansion  of  oil,  or  whether  it  is  the  differential  expansion  in  the 
iron  tanks.  Of  course  the  expansion  of  oil  in  iron  tanks  would  be 
differential  expansion ;  and  so  it  would  not  be  fair  to  subtract  i  per 
cent,  in  case  the  temperature  of  the  oil  in  the  tank  were  20^  above 
60°  F.  I  would  like  to  know  from  him  what  the  differential  expansion 
would  be. 


Mr.  Collins — I  am  unable  to  state  just  what  the  differential  ex- 
pansion would  be.  The  correction  for  temperature  given  is  approxi- 
mately correct.  Replying  to  Mr.  Humphreys  and  Mr.  Thompson :  I 
think  their  suggestions  are  good  ;  but,  as  I  stated  originally,  this  paper 
was  more  particularly  intended  to  apply  to  small  or  medium  sized 
works,  while  the  most  of  Mr.  Humphreys'  remarks  related  to  works 
of  larger  size.  For  small  works  I  think  the  horizontal  form  of  con- 
struction of  small  tanks  is  less  expensive  than  the  cheese-box  form. 
His  suggestion  as  to  the  use  of  sand  for  extinguishing  slight  oil  tires 
is  good,  but  I  think  that  a  properly  working  fire  extinguisher  can  also 
successfully  handle  small  fires. 

Mr.  HLrMPHREYS — I  have  to  take  issue  quite  decidedly  with  Mr, 
Thompson  on  the  tjuestiun  of  venting.  I  would  like  to  have  him  ex- 
plain in  detail  how  that  tank  of  his  is  arranged.  I  can  hardly  under- 
stand how  they  can  have  used  that  arrangement  for  nine  years  with- 
out finding  that  a  large  amount  of  vapor  has  gone  away.  Has  he  not 
found  a  shortage  in  the  oil  tanks  ?  Has  he  not  found  that  the  results 
generally  failed  to  check  up?  Is  it  a  covered  tank? 

Mr.  Thompson — During  the  greater  part  of  the  nine  years  the  tanks 
we  had  in  use  for  storing  naphtha  were  at  a  portion  of  the  works 
quite  remote  from  the  outlet  main  to  the  street,  and  the  pipes  had  to 
be  carried  through  the  top  of  the  tank  and  connected  with  the  gas 
supply  pipe  between  the  storage  house  and  the  blacksmith  shop. 
Then  a  2-inch  wrought  iron  pipe  was  carried  to  the  distant  outlet 
main,  400  feet  away,  and  any  condensation  above  the  quantity  which 
you  would  ordinarily  expect  to  find  in  an  exposed  gas  supply  pipe 
was  removed  at  the  nearest  drip  from  this  gas  supply  pipe,  say  at  a 
convenient  lamp  bracket  at  the  corner  of  the  storage  shed.  We  have 
never  had  any  undue  quantity  of  condensation.  In  our  large  tank 
lately  erected  we  vent  directly  into  the  inlet  pipe  into  one  of  our 
holders,  with  a  drip  midway  between, 

Mr.  Odiorne — I  have  had  an  experience  of  that  kind.  We  con- 
nected a  vent  pipe  with  the  holder  inlet,  or  at  a  service  pipe  from  the 
holder  inlet,  extending  down  through  the  gas  house  yard  to  a  couple 
of  houses  below,  occupied  by  men  who  worked  for  the  gas  company. 
It  being  so  handy,  we  connected  it  right  on  to  that  service.  We  found 
after  a  while  that  these  men  complained  that  the  gas  did  not  burn 
well.  We  investigated  it  and  found  that  the  vapor  w^as  carried  over 
there,  and  that  the  gas  gave  them  very  little  light  at  all.  It  did  all 
right  with  a  Welsbach  burner,  but  with  an  ordinary  burner  it  gave 
scarcely  any  light.     We  had  to  abandon  thai  plan. 

Mr.  Sheltox — I  think  it  is  not  intended  that  the  figure  of  con- 
traction and  expansion  under  changes  of  temperature  {which  is  given 
by  Mr.  Collins  as  at  about  i  per  cent,  for  each  jo^  above  or  below 
60^)  shall  be  taken  as  an  arbitrary  figure  ;  but  that,  roughly  speaking, 
and  under  the  conditions  referred  to,  the  degree  of  expansion  is  about 
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1  per  cent,  for  each  20^.  I  think  if  there  are  any  oil  people  here 
they  may  be  able  to  state  definitely  the  ratio  of  expansion.  In  the 
last  page  of  his  paper,  Mr.  Collins  refers  to  the  fact  that  the  cost  of 
hauling  oil  in  a  tank  wagon  a  distance  of  three  miles  is  about  half  a 
cent  per  gallon ;  but  in  conversation  with  the  manager  of  the  place  in 
question  this  morning,  I  find  that  the  cost  is  only  about  a  quarter  of 
a  cent  per  gallon,  which  is  a  proper  correction  to  be  inade  in  the  dis- 
cussion here. 

Mr.  Humphreys — I  do  not  want  to  seem  to  be  too  persistent,  but 
as  the  matter  is  very  important,  I  would  like  to  have  Mr.  Thompson 
answer  the  question  about  the  way  in  which  the  oil  is  stored.  Is  it  a 
covered  tank,  and  was  it  equipped  with  a  water  top?  Does  he  sprinkle 
the  tank  in  very  hot  weather?  We  know  that  these  light  naphthas  can 
be  carried  forward  with  the  gas  and  carried  out  into  the  streets.  We 
know  there  is  such  an  apparatus  devised  and  in  regular  me  for  the 
purpose  of  carbureting  millions  of  feet  of  gas  per  day.  The  case  I 
have  particularly  in  mind  is  the  works  that  Mr.  Collins  himself  was 
Superintendent  of.  I  do  not  know  whether  he  was  the  Superintendent 
at  that  time,  but  I  do  know  that  the  trouble  was  considered  serious 
enough  for  me  to  go  from  Philadelphia  to  Omaha  to  look  into  it;  for 
the  quantity  of  vapor  that  had  gone  over  had  entirely  upset  our  record 
of  results.  We  were  making  apparently  a  fair  gas  from  a  low  quan- 
tity of  oil :  but  still  that  fair  quality  of  gas,  after  it  got  to  the  streets, 
was  smoking  everything  up,  and  blackening  the  street  lamps.  We 
made  a  long  series  of  experiments  as  to  the  amount  of  vapor  carried 
over  into  the  gas  main,  and  found  in  that  item  the  source  of  our  oil 
shortage  and  the  source  of  our  excess  of  vapor  in  the  gas.  When  the 
sun  was  on  the  tank,  so  rapidly  was  the  vapor  made  that,  with  the 
vent  closed,  none  ot  our  ordinary  pressure  gauges  were  sufficient  in 
length  to  measure  the  pressure  created,  and  we  were  obliged  to  make 
gauges  of  extra  lengths  for  the  purpose. 

Mr.  Thompson — The  two  tanks  which  we  have  used  the  longest, 
and  which  are  still  in  use^  are  under  a  covered  shed.     They  have  a 

apacity  of   about    17,000  gallons  each.     The   third  tank,  and  the 

rgest.  was  erected  in  October,  1893,  and  has  been  in  use  during  the 
'last  summer.  It  is  a  tank  of  the  cheese-box  form  with  a  trussed 
crown  and  holds  107,000  gallons.  There  is  no  water  top  and  we  have 
used  no  form  of  sprinkling.  It  is  in  the  open.  I  might  add  that  we 
receive  our  oil  under  a  standing  order  or  arrangement  by  which  the 
quantity  in  the  Link  seldom  varies  very  greatly  from  day  to  day.  The 
i_oil  comes  in  almost  the  quantity  used  daily,  so  that  there  is  no  very 

reat  fluctuation  in  the  quantity  of  vapor  in  the  tank.     There  is  a 
'  sufficient  line  of  piping  to  connect  it  from  the  tank  to  the  holder,  so 
that  the  gas  pressure  is  constantly  on  oil  in  the  tank.     While  I  have 

aade  no  tests  of  the  amount  of  vapor  passing  between  the  tank  and  the 
er,  I  do  not  consider  it  very  great,  because  we  have  no  oil  con- 
densation in  the  drips. 
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Mr.  Clark — I  want  to  call  attention  to  the  fact  that  Mr.  Collins, 
while  recommending  a  vent  in  the  oil  tank  connecting  with  the  gas 
main,  also  recommends  that  the  tanks  be  covered.  I  cannot  believe 
there  would  be  any  bad  effect  upon  the  gas  in  using  the  vent  from  the 
oil  tank  to  the  holder,  if  the  oil  tank  is  covered.  We  have  quite  re- 
cently decided  to  connect  the  vent  on  a  tank  of  300,000  capacity  with 
our  foul  main,  and  have  made  careful  calculations  to  determine  the 
amount  of  evaporation  we  may  get,  and  we  are  persuaded  that  the 
vapor  will  not  have  any  observable  effect  upon  the  gas.  I  cannot  be- 
lieve there  will  be  any  material  condensation  of  the  vapor  that  goes 
off  from  the  naphtha  tank  at  atmospheric  temperature ;  and,  while 
drips  will  be  provided,  I  anticipate  there  will  be  nothing  in  the  drips 
from  this  connection  between  the  tank  and  the  main.  It  must  be  re- 
membered that  as  oil  is  being  used  from  the  .tanks  the  gas  flows  back 
into  the  tanks,  of  course  discouraging  evaporation  to  some  extent.  I 
thoroughly  agree  with  Mr.  Humphreys  in  recommending  that  sand  be 
at  hand  to  prevent  fires,  but  I  do  not  believe  that  sand  would  be  suffi- 
cient in  case  of  fire  in  the  oil  tank.  It  may  be  used  to  put  out  fire  on 
the  generator  floor,  but  I  doubt  if  the  men  would  be  willing  to  use  it 
with  the  shovel  in  case  of  fire  in  the  oil  tank.  I  have  had  a  talk  with 
a  man  who  has  had  a  great  deal  of  experience  in  extinguishing  oil 
fires,  and  he  tells  me  there  need  be  no  apprehension  of  any  disaster 
from  the  tank  if  you  can  get  steam  into  it  quick  enough  after  the  fire 
starts.  We  are  going  to  connect  up  our  large  tanks  with  the  boiler, 
with  a  large  connection  from  the  main,  so  that  we  can  throw  into  the 
tank  all  the  steam  that  the  boiler  makes  to  stop  a  fire. 

Mr.  Humphreys — Connectmg  with  the  foul  main  and  with  the 
purified  gas  are  quite  different  things.  The  former  is  the  better  prac- 
tice. Let  me  suggest  also  that  you  may  carry  over  lots  of  vapor  and 
yet  never  find  a  show  of  it  in  the  drip.  And  I  did  not  expect  to  keep 
a  sand  box  on  the  top  of  the  tank  from  which  to  shovel  sand  into  the 
tank  in  case  of  fire  in  the  tank. 

Mr.  J.  W.  Straiton — I  would  like  to  inquire  of  Mr,  Clark  what 
effect  the  flow  of  steam  would  have  in  the  closed  naphtha  tank? 

Mr.  Clark — I  think  the  steam  flowing  into  the  top  of  the  tank  will 
condense  first  and  then  drive  out  through  the  vent  whatever  vapor,  or 
mixture  of  vapor  and  air,  may  be  in  there,  and  that  the  steam  will  oc- 
cupy its  place.  The  capacity  of  the  average  oil  tank  of  the  cheese- 
box  pattern  is  very  much  greater,  many  times  greater,  than  that  of  a 
steam  boiler.  I  should  not  fear  to  open  the  steam  boiler  into  the  top 
of  a  large  oil  tank  and  keep  the  fire  going  under  the  boiler.  There 
would  be  a  very  rapid  condensation  in  the  tank,  and  there  must  be 
some  vent  in  the  tank  which  would  take  care  of  the  steam  under  the 
pressure  which  would  arise. 

Mr.  Shklton. — What  arrangement  would  Mr.  Humphreys  adopt 
in  preference  to  venting  into  the  inlet  of  the  holder?  What  would  he 
recommend  as  a  standard  arrangement? 


Mr.  Humphreys — I  am  not  at  all  sure  what  I  would  recommend. 
I  think  that  is  the  hardest  nut  to  crack  in  connection  with  the  stor- 
age of  oil.  If  I  were  going  to  store  heavy  oil,  and  felt  sure  that,  say, 
90  per  cent,  of  my  oil  was  to  be  distillate,  or  other  heavy  oil,  I  would 
then  connect  with  the  crude  gas ;  but  if  I  could  not  do  that  I  would 
connect  simply  into  the  air  with  two  relief  valves,  one  opening  in  and 
one  opening  out,  and  very  carefully  cover  the  openings  with  brass 
wire  gauze.  We  would  lose  that  vapor,  but  we  would  rather  lose  it 
than  get  it  into  the  gas  not  fixed.  Of  course  we  should  take  every 
possible  care  to  prevent  fire  by  selecting  a  proper  position  for  the  tank. 

Mr.  Forstall — Mr.  Collins  dismisses  the  matter  of  unloading  by 
gravity  as  being  '* convenient  and  lazy;  "  but  there  are  some  situa- 
tions where  it  is  almost  impossible  to  do  anything  else,  and  there  are 
some  precautions  which  may  be  taken  in  that  case.  At  Newark  we 
very  rarely  handle  oil  by  tank  car,  although  occasionally  we  have  to 
do  it.  Our  switch  is  some  700  feet  from  the  works,  and  about  30  feet 
higher  than  the  works,  so  that  pumping  is  entirely  out  of  the  question. 
We  have  to  run  the  oil  down  by  pipe  line  through  the  street.  We  have 
no  boiler  anywhere  near  the  switch,  and  do  not  carry  our  steam  pipe 
up  there  for  the  simple  reason  that  we  seldom  use  the  switch  in  un- 
loading. So  we  have  to  unload  by  gravity.  Of  course  we  make  a 
perfectly  close  connection  between  the  bottom  of  the  tank  and  our 
unloading  tank,  with  a  rubber  hose  fitting  the  tank  connection  with  a 
tight  fit.  In  case  of  a  leaking  tank  valve,  we  take  up  always,  before 
we  start  the  tank,  a  quantity  of  coke  breeze,  and  pack  that  directly 
under  the  tank  car  and  under  the  outlet  before  we  loosen  the  cap  at 
all.  It  is  seldom  that  a  car  leaks  so  badly  that  the  breeze  will  not  ab- 
sorb the  oil  that  comes  out,  and  it  is  only  a  question  of  a  minute  to 
get  the  tank  connection  closed  up  so  that  there  will  be  no  leakage  at 
all.  We  are  within  10  feet  of  the  through  line  track  on  which  subur- 
ban trains  are  passing  every  half  hour ;  and  it  is  our  rule  that  nothing 
shall  be  done  to  the  tank  car,  either  by  opening  the  dome  or  opening 
the  valve,  if  there  is  a  train  anywhere  in  sight.  When  we  do  open 
the  dome  to  lift  the  valve  it  is  immediately  closed.  We  work  through 
a  vent  pipe,  and  cover  that  with  wire  gauze  of  about  100  meshes  to 
the  inch,  and  I  think  that  obviates  all  danger  of  any  spark  lighting 
the  oil  vapor  and  getting  back  into  the  tank.  We  have  used  it  for 
two  or  three  winters  and  have  never  had  the  least  trouble  with  it.  As 
for  freezing,  we  have  very  little  trouble  from  that.  Of  course  there  is 
less  trouble  with  naphtha  freezing  than  there  would  be  with  crude  oil, 
as  water  is  more  apt  to  be  in  crude  oil  than  in  naphtha.  We  always 
take  up  enough  hot  water  to  thaw  out  the  valve  by  outside  application. 

Mr.  Butterworth — Mr.  Collins'  paper  is  full  of  valuable  hints, 
and  will  be  read  by  us  all  in  connection  with  any  work  we  may  have 
to  do  in  storing  oil.  I  move  to  him  a  very  hearty  vote  of  thanks. 
(Seconded  by  Mr.  Odiorne,  and  carried.) 
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REPORT  OF  MEMORLVL  COMMITTEE. 

Mr,  Butterworth  read  the  following  report  of  the  Memonal  Cara-- 
mittee,  which  was,  on  motion  of  Mr.  Sbelton,  adopted  by  a  rising 
vole; 

II  is  the  painful  duty  of  your  Committee  to  chronicle  the  death, 
during  the  past  year,  of  two  members  of  this  Association,  one  of 
whom  was  among  the  youngest^  and  the  other  among  the  older  of  our 
members — Mr.  Henry  C.  Felt  and  Mr.  George  H.  VV^ells. 

Henry  C-  Felt  was  for  several  years  past  agent  for  the  American  J 
Meter  Company,   with   headquarters  at  Cincinnati.      He  died  at  St, 
Louis,   on  January  7th  last,  in  the  24th  year  of  his  age,  and  was 
buried  in  that  city  with  fall  Masonic  honors. 

Geo.  H,  Wells  was  weU  known  to  the  members  of  this  Association 
and  to  the  fraternity  at  large,  having  been  for  a  quarter  of  a  century 
the  Superintendent  of  the  Nashville  (Tenn. )  Gas  Light  Company.  He 
died  in  Nashville,  on  November  2 2d  last,  aged  about  63  years,  and 
he  also  was  buried  in  accordance  with  the  Masonic  ritual. 

Your  Committee  recommend  that  proper  recognition  be  taken  by 
us  of  the  death  of  these  two  of  our  number,  by  instructing  the  Secre- 
tary to  communicate  with  their  families  in  expressing  to  them  our  sor- 
row and  regret  at  the  loss  which  we  have  sustained,  and,  also,  that  a 
proper  record  be  made  of  this  action  in  the  minutes  of  the  Association. 

Irvin  Bltter worth, 
C.  H.  Evans, 
Jas.  Forbes, 

Commiltet^ 

REPORT  OF  COMMITTEE  ON   PRESIDENT'S  ADDRESS. 

First  Vice-President  Odiome  took  the  Chair,  and  Mr.  E.  H.  Jenk*^ 
ins,  from  the  Committee  on  the  President's  Address,  read  the  follow* 
ing  refKJrt : 

Your  Committee,  to  whom  was  referred  the  President* s  Address, 
beg  leave  to  report.  We  feel  that  we  voice  the  sentiment  of  the  mem- 
bers of  this  Association  in  stating  our  opinion  that  this  address,  with- 
out disparagement  to  others,  is  one  of  the  most  valuable,  practical 
and  inspiring  Presidential  addresses  that  has  been  presented  to  the. 
Association  for  many  years,  dealing  largely  as  it  does  in  practical  data 
and  figures  rather  than  in  glittering  generalities.  That  a  gas  engineer 
who  is  so  closely  in  touch  with  the  profession  and  industry  should  be 
able  to  point  out  so  many  new  fields  capable  of  development,  as  well 
as  enlargement  of  the  gas  business  on  the  present  lines,  is  especially 
gratifying  aud  inspiring.  We  commend  the  address  for  careful  study 
and  perusal  on  the  part  of  our  members. 

We  especially  draw  attention  to  the  interesting  and  startling  figures 

and  facts  presented  in  regard  to  the  possibilities  of  the  utilization  of 

^he  gas  and  bye-products  of  coke  ovens  on  a  large  scale,   whereby  a 

uel  gas  may  be  supplied  in  cities  that  are  now  enjoying  the  use  of 
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natural  gas,  but  who  may  in  the  near  future  have  to  resort  to  other 
fuel.  In  view  of  the  special  interest  attaching  to  this  particular  por- 
tion of  the  address  we  recommend  that  the  Secretary  be  requested  to 
secure  if  possible  for  our  next  meeting  a  paper  treating  further  on  this 
subject.  Another  important  field  opened  to  our  view  in  the  address, 
for  the  increased  use  of  gas,  is  that  of  its  employment  for  street  car 
propulsion.  Should  its  application  for  this  purpose  be  made  success- 
ful, the  enormous  increase  to  our  business  would  make  this  topic  of 
great  interest  to  each  and  every  member. 

The  entire  address  shows  careful  and  conscientious  preparation, 
and  we  feel  that  the  Association  is  to  be  congratulated  in  having  so 
valuable  a  paper  presented  for  its  consideration. 

E.  H.  Jenkins, 
Irvin  Butterworth, 
e.  g.  cowderv, 

Committee, 

On  motion  of  Mr.  Nash,  seconded  by  Mr.  Thompson,  it  was 
voted  that  the  report  be  adopted,  and  that  the  Secretary  be  instructed 
to  have  400  copies  of  the  address  printed  for  future  distribution. 

President  Baxter  resumed  the  Chair  and  called  upon  Editor  Geo. 
Treadway  Thompson  to  take  up  the 
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Mr.  Thompson  then  read  the  following  Wrinkles : 

Clamp  for  Lowering  Standpipes, — When  taking  down  the  iron 
work  of  a  series  of  benches  preparatory  to  rebuilding,  the  light 
"cranes"  shown  in  Fig.  i  were  found  very  convenient  for  lowering 
standpipes,  etc.  The  L-piece  of  the  crane  or  clamp  is  hung  in  the 
outer  pipe  of  the  bridge  casting,  and  its  curved  foot  bears  upon  the 
outside  of  this  pipe,  above  the  standpipe  flange.  A  block  and  fall  is 
hung  by  a  hook  from  the  hole  in  the  outer  end  of  the  crane,  which, 
being  made  of  2j-in.  x  J -in.  iron,  is  light  enough  to  be  moved  along 
wherever  required. 

St.  Louis,  April  13th,  1895. 

Varying  the  Superheater  Proportions  in  Making  Water  Gas.  — 
While  running  a  set  of  water-gas  apparatus  of  well  known  type,  I 
recently  found  proportionally  immense  quantities  of  naphthaline  in  our 
purifiers,  and  had  to  change  boxes  frequently  owing  to  the  pressure 
before  the  material  was  at  all  foul.  After  finding  and  remedying  a 
number  of  other  causes  of  the  production  of  the  pest  without  banish- 
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ing  it  entirely,  I  found  that  the  proportion  of  fixing  surface  in  our 
carburetor  and  fixing  chamber  was  too^  large  for  the  quantity  of  oil 
necessary  to  carburet  the  water  gas  which  we  could  produce  in  the 
generator,  so  I  did  the  following:  Had  an  oil-pipe  nozzle  rigged  to 
superheater  bottom.  By  running  the  oil  in  at  this  point  every  few 
runs  we  cleared  the  obstructions  in  the  purifiers  (apparently  absorbing 


Fig.  1.— Clamp  for  LoweriDg  Staodpipes. 
the  naphthaline  previously  deposited  there,  as  demonstrated  by  re- 
moval and  inspection  of  the  covers),  and  thus  enriched  the  gas  to  a 
considerable  extent ;  that  is,  made  richer  gas  with  less  oil  for  a  time, 
owing  no  doubt  to  the  absorption  of  the  naphthaline  as  stated.  We 
aim  of  course  to  make  neither  tar  nor  lampblack ;  but  while  making 
none  of  the  latter  we  yet  got  that  naphthaline ;  and  by  applying  this 
remedy  we  made  none  of  the  former,  with  the  result  stated. 

The  effect  of  the  use  of  this  '*oil  by-pass,"  which  has  been  described, 
was  simply  to  avoid  subjecting  the  oil  and  its  subsequent  vapors  and 
gases  to  so  mucli  heat;  the  oil-gas  was  sufficiently  fixed,  and  neither 
an  excess  of  tar,  of  lampblack  nor  naphthaline  was  formed  to  any 
extent.  If  we  had  used  retort  house  coke  we  should  have  been  all 
right  as  to  proportions  of  apparatus,  because  the  material  in  the  gen- 
erator could  have  been  more  quickly  heated  to  the  proper  tempera- 
ture. But  as  we  used  anthracite,  and  of  course  to  get  a  suitable  heat 
in  the  generator  had  to  use  the  air-blast  longer  than  required  with 
coke,  we  had  a  choice  of  throwing  a  lot  of  unconsumed  gas  into  the 
air,  of  blowing  in  an  excess  of  air  to  keep  the  heat  down,  of  taking 
out  a  lot  of  fire-brick  in  either  carburetor  or  superheater,  or  both, 
or  doing  as  we  did,  viz. :  by-passing  the  carburetor  occasionally. 
This  last  had  the  merit  that  if  by  any  chance  the  heat  was  not  too 
high,  the  old  way  to  use  the  oil  was  still  there;  and,  in  like  manner, 
we  could  use  retort  house  coke  at  any  time.  Frederic  Egner. 

Norfolk,  Va.,  March  12th,  1895. 
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DISCUSSION. 

Mr.  Clark — Does  Mr.  Thompson  desire  to  discuss  these  various 
items  as  they  are  read,  or  have  them  taken  up  after  they  are  read? 
Will  gentlemen  who  are  not  present  be  permitted  to  send  in  discus- 
sions ? 

Mr.  Thompson — Last  year  the  practice  was  to  discuss  the  Wrinkles 
after  they  had  all  been  read.  As  to  the  discussion  now,  I  may  say 
that  the  writers  of  all  are  not  present,  and,  of  course,  I  cannot  answer 
questions  about  some  of  them  as  understandingly  as  the  authors 
would.  Still  many  of  them  are  self-evident;  possibly  others  might 
answer  the  questions  as  to  some,  better  even  than  the  author  or  my- 
self. 

Mr.  Humphreys — I  would  suggest  that  we  discuss  them  as  they 
are  read. 

The  President — If  there  is  no  objection  we  will  take  that  course. 

Mr.  Thompson — In  that  case  the  first  two  Wrinkles  are  now  open 
for  discussion. 

Mr.  Humphreys — As  to  the  second,  I  feel  like  throwing  out  a  word 
of  warning.  By-passing  oil  in  that  way  might  do  for  a  city  in  the 
South ;  but  I  know  a  case  where  they  did  not  by-pass  it  as  seriously 
as  that,  and  so  lost  7  candles  while  sending  it  over  a  bridge.  That  is 
not  what  the  superheater  or  carburetor  is  there  for.  I  do  not  believe 
that  any  works  in  the  world  can  have  too  much  carburetor  or  super- 
heater capacity  if  it  is  properly  used. 

Mr.  a.  S.  Miller — Of  course,  it  is  very  well  known  that  oil  vapor 
will  dissolve  naphthaline.  Mr.  Humphreys  suggests  that  this  by- 
passing may  answer  in  a  southern  city.  I  wish  very  much  that  the 
author  of  that  paper  were  here,  as  I  would  like  to  ask  him  what  the 
costs  of  meter  repairs  are  at  his  works,  and  what  effort  is  made  to  de- 
termine what  percentage  of  the  gas  is  fixed.  Of  course,  it  is  well 
known  that  if  oil  is  vaporized,  but  not  fixed,  your  results  in  the  works 
will  be  higher — I  refer  to  the  immediate  results.  You  will  get  more 
light  per  gallon  of  oil  in  the  works ;  but  if  you  go  to  the  end  of  the 
main  to  test  it,  you  will  probably  find  you  will  not  get  quite  as  much. 
I  hope  the  gentlemen  will  not  take  Mr.  Egner  seriously  on  this  sub- 
ject, or  adopt  his  suggestion  too  freely;  because  a  long  series  of 
experiments  has  uncjuestionably  shown  that  it  is  very  necessary  to 
have  the  oil  properly  fixed.  In  connection  with  the  point  as  to 
anthracite  coal,  as  a  rule  more  gas  is  made  when  anthracite  is 
used  instead  of  coke,  and  it  is  all  the  more  necessary  we  should  have 
more  fixing  surface  in  connection  with  anthracite.  If  he  would 
blow  his  machine  hard  enough — in  other  words,  get  enough  head  be- 
tween the  top  and  bottom  of  the  fire — he  can  throw  enough  excess  air 
in  to  bring  the  fire  in  the  carburetor  and  superheater  to  a  proi)er 
temperature  at  the  same  time.  It  can  very  easily  be  done  if  he  gets 
in  proper  blowers  (if  he  has  not  them  already),  for  if  he  will  blow  his 
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Fio,  3.— Eulhtged  Dlnl  for 
Oil  Meiers. 


fire  hard  enough  he  can  get  just  enough  corabustible  gas  on  top  of 
the  generator  to  bring  the  other  two  vessels  to  a  proper  heat.  I  think 
it  would  be  a  great  pity  to  by-pass  the  carburetor  from  any  idea  that 
he  has  too  much  fixing  surface  on  any  machine  ordinarily  used.  I 
believe  he  has  the  ordinary  t>7>e  of  machine,  and  1  think  it  is  proba- 
bly an   error  to  by-pass  it. 

The  next  Wrinkles  read  were: 

Enlarged  Dials  for  Oil  Meiers.— Thi^  device  has  been  found  very 
satisfactory  in  connection  with  water  gas 
manufacture.  The  small  dials  are  the 
same  as  in  regular  use  on  meters.  The 
large  hands  in  the  center  (see  Fig.  2) 
revolve  like  the  hands  of  a  clock,  regis- 
tering units  and  tens,  one  making  a  rev- 
olution for  each  10  gallons  and  the  other 
for  each  100  gallons.  The  dials  are 
placed  vertically,  so  that  they  may  be 
seen  from  any  portion  of  the  generator 
house. 

The  large  hands  may  be  set  to  zero 
without  interfering  with  the  continuous 
registration   of   the    meter:  so  the  gas- 
maker  loses  no  time  in  taking  the  index,  and  is  less  liable  to  error. 
The  small  dial  is  a  check  on  his  work.  ''  Incog/* 

Emptying  Oil  Cars  — In  transferring  oil  to  the  storage  reservoirs 
on  tlie  gas  works  from  the  tank  cars  in  which  it  has  been  shipped, 
probably  the  most  common  form  of  attachment  to  the  pumping  li-ne  is 
that  which  is  made  from  the  bottom  valve  of  the  tank  car  by  means  of 
a  union  on  a  length  of  rubl^er  suction  hose.  But  the  life  of  a  hose 
used  for  this  purpose  it  necessarily  short,  especially  when  naphtha  is 
handled ;  and  the  bottom  valves  of  the  tank  cars  are  frequently  found 
leaking  when  their  caps  are  removed.  These  difficulties  entail  ex- 
pense, loss  of  time,  and  often  a  considerable  loss  of  oil;  and  in  cold 
weather  it  is  no  easy  matter  to  connect  the  union  below^  a  leaky  valve, 
with  the  rapidly  evaporating  naphtha  pouring  over  one's  hands. 
Dangerous  and  disastrous  fires  have  also  occurred  from  leaks  of  oil 
from  the  valves  of  the  tank  cars. 

For  these  reasons  we  have  long  since  discontinued  the  use  of  this 
method  of  unloading  oil.  Instead,  we  provide  a  line  of  pipe  termi- 
nating with  half  a  flange  union  at  a  point  beside  the  track,  and  a 
litde  higher  than  the  dome  of  a  car.  Another  piece  of  pipe  long 
enough  to  reach  the  bottom  of  the  car;  with  an  elbow,  a  short  length 
of  pipe,  and  the  other  half  of  the  flange  union,  is  attached  when  the 
car  is  set.  This  completes  the  connection,  permitting  the  car  to  be 
emptied  without  touching  the  valve,  and  without  any  rubber  hose  to 
be  dissolved  or  to  kink  and  harden.    The  attachment  to  the  pumping 
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line  is  much  more  easily  and  quickly  made  when  using  the  valve,  and 
the  system  has  been  most  satisfactory  in  every  way. 

Lest  a  spark  from  a  passing  locomotive  might  fall  into  the  dotne  of 
the  car,  the  opening  is  protected  by  a  light  sheet-iron  cover,  having  a 
slot  to  admit  the  suction  pipe,  and  a  slide  hinged  on  a  rivet  to  cover 
all  but  the  3-inch  pipe  opening  when  all  is  adjusted. 

St.  Louis,  Mo.,  April  12th,  1895.      Geo.  Treadway  Thompson. 

Safety  Devices  for  Exhauster  Engines, — An  instance  of  the  differ- 
ing methods  by  which  corresponding  results  may  be  attained  is  shown 
in  the  devices  used  at  two  stations  of  the  same  gas  company,  to  pre- 
vent the  exhauster  engines  from  "  running  away  "  in  case  the  load 
should  be  suddenly  thrown  off  by  a  breaking  belt  or  similar  mishap. 
In  the  first  case  the  ordinary  float  of  an  exhauster  governor  is  pro- 
vided with  a  gas  connection  from  the  inlet  main  of  the  exhauster,  and 
so  weighted  that  it  hangs  well  down  in  the  tank  while  the  desired 
vacuum  is  maintained.  The  arm  from  the  bell  is  attached  by  a  chain 
to  a  throttle  valve  on  the  steam  pipe  to  the  engine,  and  this  valve  is 
thus  held  open  when  the  float  is  down  or  nearly  so.  Any  mishap  re- 
sulting in  the  stoppage  of  the  exhauster  would  change  the  vacuum  to 
a  pressure,  raising  the  float  and  stopping  the  engine.  In  other  words, 
this  device  is  used  in  addition  to  the  usual  governor,  and  exactly  re- 
verses the  action  of  the  latter  after  a  certain  limit  is  passed. 

In  the  second  instance  the  possibility  of  a  broken  belt  was  most  to 
be  guarded  against,  and  the  belt  in  question  ran  horizontally,  any 
stretch  being  taken  up  by  an  idler  which  hung  between  iron  arms 
projecting  from  a  wooden  frame.  From  the  idler  a  chain  was  run 
over  pulleys  to  a  lever  attached  to  the  stem  of  a  butterfly  valve  in  the 
engine  steam  pipe.  A  breaking  of  the  belt  would  drop  the  idler,  and 
so  shut  off  the  steam. 

While  fortunately  neither  of  these  devices  has  yet  been  required  in 
the  emergencies  for  which  designed,  they  both  received  experimental 
trial  under  working  conditions  when  first  installed,  and  operated  sat- 
isfactorily. Geo.  Treadway  Thompson. 

St.  Louis,  April  13th,  1895. 

DISCUSSION. 

Mr.  a.  S.  Miller — I  would  suggest  in  such  a  case  the  use  of  the 
ordinary  ball  governor  on  the  engine.  The  ball  can  be  set  at  any 
speed  above  which  the  exhauster  is  run,  and  that  would  catch  the  en- 
gine in  case  the  load  was  light.  The  engine  would  only  run  up  to 
the  speed  at  which  the  governor  was  set. 

Mr.  Clark — I  understand  when  the  exhauster  is  run  on  coal  gas  a 
varying  speed  is  necessary  to  control  the  pressure  on  the  hydraulic 
main,  and  that  there  the  ball  governor  would  not  do  at  all. 

Mr.  a.  S.  Miller — You  can  get  it  above  any  speed  which  would 
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be  run  in  practice;  and  then,  in  case  the  belt  should  break,  it  could 
only  be  run  up  to  the  speed  at  which  the  governor  was  set. 

The  next  Wrinkle  read  was : 

Avoiding  Nuisance  when  Opening  Purifiers. — In  the  case  of  works 
centrally  located,  or  where  for  any  reason  all  nuisance  must  be  re- 
duced to  a  minimum,  some  arrangement  such  as  the  following  is  ad- 
visable for  expelling  and  burning  the  offensive  gases  occluded  in  the 
material  of  the  "  off "  purifying  box  before  lifting  the  cover  prepara- 
tory to  changing  the  material,  or  when  reviving  the  material  by  blow- 
ing air  through  it.  A  large  iron  pipe  is  run  from  underneath  the 
boiler  to  a  convenient  point  near  the  center  seal — say  close  to  the 
inner  comer  of  one  of  the  boxes — and  terminating  just  above  the 
floor,  where  it  connects  with  a  large  rubber  hose  of  sufficient  length 
to  allow  its  other  end  to  be  connected  in  turn  to  the  cap  holes  in  the 
covers  of  the  different  boxes.  Air  is  blown  through  the  *'off "  box 
by  a  suitable  blower  connected  to  the  gas  inlet,  and  the  foul  gases 
occluded  in  the  material  are  thereby  driven  off  through  the  iron  blow- 
off  pipe  to  the  boiler,  and  there  consumed.  At  a  convenient  point  in 
the  blow-off  pipe  a  tight  seal  box  should  be  placed,  with  sealed  over- 
flow set  to  maintain  a  shallow  water  seal,  through  which  the  gases  are 
forced  in  order  to  prevent  an  explosion  in  the  purifying  box  in  case 
these  gases  should  ' '  light  back  ' '  in  the  blow-ofif  pipe  at  the  boiler. 
While  the  blower  is  in  operation  it  is  well  to  allow  a  small  stream  of 
water  to  run  constantly  into  the  seal  box  in  order  to  avoid  the  pos- 
sibility of  the  pipe  becoming  unsealed  by  evaporation  or  otherwise. 

Columbus,  Ohio,  April  8,  1895.  Irvin  Butterworth. 

DISCUSSION. 

Mr.  Humphreys — I  would  be  afraid  of  that.  It  appears  to  me  there 
would  be  nothing  between  you  and  trouble  except  a  shallow  water  seal, 
and  anything  going  wrong  with  that  seal  would  likely  lead  to  a  disas- 
trous explosion.  I  think  that  should  be  adopted-  only  after  much 
anxious  thought. 

Mr.  Butterworth — We  have  had  that  method  in  operation  in  our 
works  for  several  y*ears  and  have  had  no  accident ;  nevertheless  it  may 
be  dangerous.  With  us  it  is  very  important  that  we  should  reduce  all 
nuisance  to  a  minimum. 

Mr.  Humphreys — I  know  some  who  were  absolutely  forced  to  do 
something  in  that  direction,  and  made  such  an  arrangement  as  Mr. 
Butterworth  describes,  but  without  a  seal.  They  ran  along  for  quite  a 
while  without  an  accident,  but  finally  had  one.  Then,  I  believe,  it 
went  right  along  again,  and  they  have  had  no  accident  since.  Whether 
they  introduced  any  safeguard  after  the  initial  accident  I  do  not  know. 

The  next  Wrinkle  was : 

Steam  Nose  Attachment  for  Holder  Cups, — Steam  hose  on  holder 
cups  usually  give  out  first  at  the  end  of  the  nipple,  as  shown  by  the 
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dotted  lines  at  b,  Fig.  3.     We  obviate  this  difficulty  by  the  use  of  a 
support  or  bracket  a^  which  is  placed  under,  and  clamped  down  with, 


,S^ 


^^ 
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Fig.  3.— AttachmeDt  for  Steam  Hose  on  Holder  Cups. 

the  hose.  As  the  holder  rises  the  hose  falls  into  the  support,  and,  fol- 
lowing its  lines,  cannot  get  kinked  or  bent  enough  to  harm  it.  The 
hose  is  attached  to  the  grip  by  the  usual  clamps  d  and  e. 

R.  B.  Brown.     (Communicated  by  A.  E.  Forstall.) 
Newark,  N.  J.,  April  6,  1895. 

DISCUSSION. 

Mr.  a.  S.  Miller — What  is  the  matter  with  bending  a  pipe,  or 
passing  the  hose  through  the  pipe? 

Mr.  Thompson — There  are  a  number  of  instances  where  pipe  is 
bent  for  that  purpose.  Another  method  for  obviating  the  difficulty  is 
to  use  an  elbow,  with  a  short  nipple  attached,  to  hold  the  hose,  and 
with  this  nipple  hanging  down  the  side  of  the  holder  instead  of  laying 
it  across  the  top  of  the  cup.  These  are  simply  different  methods  of 
reaching  the  same  result. 

The  next  Wrinkle  read  was  descriptive  of  a 
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Pressure  Board, — Fig.  4  is  a  sketch  of  a  pressure  board  such  as  I 
am  using  in  this  works.  You  will  see  I  have  five  pieces  of  apparatus 
attached  on  this  board.     I  have  not  marked  them  as  I  have  them  OQ 

my  board  J  as  any  piece 
can  be  marked  as  the 
pipe  comes  to  it.  My 
board  is:  No-  i.  wash- 
er and  scrubber;  No.  2, 
meter:  No.  j,  outlet 
center  seal;  No.  4, 
scrubber  No.  2  ;  No»  5, 
purifiers*  Any  other 
arrangement  can  be 
made  as  desired* 

This  board  is  attach- 
ed to  the  wall,  and 
pipes  leading  thereto 
are  brought  from  any 
parts  of  the  works  to  it, 
and  connected  on  op- 
posite sides  by  union. 
The  pressure  is  readily 
shown  by  i^nt  guage 
instead  of  five* 

Another  device  I  use 
is  a  paper  attached  back 
of  guage  with  the  high- 
est   pressure    recorded 
thereon.       Say.    when 
we  are  pumping  oil  and 
the    largest    volume    of 
gas   is   passing,  I  take 
the    extreme     pressure 
given  and   mark   same 
down   on    this    paper. 
This  shows  me  my  extreme  pressure :  so  when  working  regularly  any 
increase  is  shown  and  the  trouble  very  readily  located  and  remedied* 
Pipe  No.  I   1  leave  on  at  all  times*  as  this  gives  me  the  working 
pressure  through  all  my  purifying  apparatus.  W.  Tracv. 

Leavenworth,  Kas.,  April  4,  1895. 


Fiu.  i.-^Preeaure  Bo&rd. 


DISCUSSION. 


Mr.  T.  D.  Miller — I  had  a  de^-ice  like  that  which  I  used,  but  it 
has  not  worked  satisfactorily  yet.  The  long  line  of  pipe  became 
stopped  up  in  some  way  and  required  constant  steamfng  up.  You 
never  can  rely  upon  the  pressure  to  get  over  that  sort  of  de\ice^ 
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Mr.  Thompson — I  think  a  similar  device  to  this  has  been  employed 
in  Columbus,  O.,  and  in  Galena,  Ills. ;  doubtless  there  are  others  in 
addition.  There  is  the  difficulty,  to  some  degree,  that  Mr.  Miller 
mentions,  but  it  nearly  always  exists  at  the  point  where  the  pressure 
pipe  leaves  the  larger  main.  These  pressure  pipes  have  no  valve 
there  to  them ;  but  if  properly  connected  there  should  be  no  special 
difficulty  in  keeping  them  clear. 

Mr.  Hinman — Has  this  device  been  in  use  for  some  time? 
Mr.  Tracy — I  have  used  it  for  a  year. 

Mr.  Miller — I  have  used  it  now  for  a  number  of  years,  but  can 
never  rely  on  the  pressure.  I  get  such  astonishing  results  at  times 
that  I  do  not  rely  on  it  at  all.  I  have  had  new  pipe  put  in,  and  when 
running  rather  large  sometimes  I  would  find  the  pressure  would  be 
higher  as  it  got  towards  the  meter  than  it  was  back  of  the  purifying 
boxes,  or  even  just  after  passing  the  exhauster.  If  anyone  can  put 
me  in  the  way  of  reaching  a  method  of  making  that  work 
satisfactorily  I  would  be  very  much  obliged. 

Mr.  Tracy — I  use  a  f-inch  pipe,  and  run-off  pipes  from 
that.  I  have  never  experienced  the  least  bit  of  trouble  in 
the  years  I  have  used  it. 

The  next  Wrinkle  read  was  on  an 

Adjustable  Scale  for  U- Gauges. — ^The  drawing  of  this 
device  (Fig.  5)  explains  itself.  I  found  here  quite  a  loss 
of  water  in  our  gauges  during  the  greater  part  of  the  year. 
To  replace  the  water  just  to  the  zero  mark  is  not  very  con- 
venient, for  it  is  so  easy  to  have  not  enough  or  too  much 
water,  when  the  reading  is  not  alike  on  both  sides,  and 
has  to  be  added  up.  This  induced  me  to  use  an  endless 
tape  running  over  rollers  top  and  bottom.  I  adjust  the 
zero  mark  to  the  lowest  water  level,  when  the  highest  level 
gives  me  the  correct  reading.  John  Gimper. 

Galveston,  Tex.,  Feb.  5th,  1895. 

DISCUSSION. 


Fio.  5. 

Adjagtable 
Scale  for 
UGauges. 


Mr.  Hinman — I  had  a  pressure  gauge  prepared  like  that  exactly, 
and  it  had  the  sliding  scale,  but  not  the  table  rest. 

The  next  three  Wrinkles  read  were : 

Leveling  Street  Mains, — Fig.  6  exhibits  a  method  of  grading  street 
mains  when  laying,  especially  if  a  dead  level  has  to  be  maintained. 
Stakes  are  driven  into  the  ground  to  the  grade  of  the  top  of  pipe  line,  as 
at  jr,  and  at  convenient  distances  apart;  of  course  this  is  done  with  a 
surveyor's  level.  Three  targets  are  made,  «,  b  and  c.  Targets  is 
set  on  top  of  stake  x;  the  top  of  this  target  has  a  cross-piece  upon 
which  is  a  horizontal  line  (white  on  black  field)  visible  to  the  naked 
eye  from  a.  Targets  a  and  b  are  of  the  same  height  as  r,  and  are 
fastened  to  a  collar  fitting  the  top  of  pipe,  as  shown  in  the  enlarged 
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view  of  target,  Fig.  7.  y  represents  a  small  pocket  spirit-level  fas- 
tened to  target ;  when  set  level  target  with  stand  plumb,  a  and  b  are 
fitted  just  alike ;  on  top  of  each  is  a  cross-piece,  also  a  nail  for  sight- 
ing.   The  target  b  is  set  near  the  last  bell ;  by  looking  over  the  sights 


i  1   ^    I     *  ■ — \  '"  ] 

Fio.  6.— Laying  Street  Maios  Level.  Fio.  7.— Target. 

from  a  to  r  it  will  be  seen  if  the  bell  end  of  the  last  joint  is  too  high  or 
too  low.  It  is  always  best  to  have  the  last  bell  too  high,  so  you  can 
ram  it  home  and  thereby  get  a  firm  bed  for  your  pipe ;  in  hard  ground 
this  is  difficult  to  do,  but  in  our  sandy  soil  here  it  works  splendidly. 

Of  course,  where  the  grades  are  pronounced  this  method  will  not 
be  needed,  but  it  is  very  useful  where  you  must  lay  on  a  dead  level, 
of  which  I  have  a  great  deal  to  do  here.  John  Gimper. 

Galveston,  Tex.,  March  5th,  1895. 

[A  method  similar  to  that  of  Mr.  Gimper,  but  enabling  an  abso- 
lutely uniform  grade  to  be  maintained  with  any  desired  degree  of 
"  fall,"  was  described  in  the  installment  of  Wrinkles  presented  before 
the  Association  in  1893,  and  published  in  American  Gas  Light  Jour ' 
nal^  June  5th,  1893,  p.  816;  Lights  Heat  and  Power ^  May,  1893, 
p.  274;  Progressive  Age^  June  ist,  1893,  p.  193. — Ed.] 

Lever  for  Drawing  Bars  in  Street  Work, — The  device  shown  in 
Fig.  8  is  a  lever  and  stand  for  drawing  out  a  probe  when  it  has  been 
driven  into  the  ground  over  a  gas  main  in  searching  for  leaks.  The 
lever  is  about  six  feet  long,  made  of  some  strong  hard  wood,  with  a 
hook  bolted  fast  at  the  larger  end  to  receive  a  short  chain,  which  is 
made  with  a  strong  ring  at  one  end.  About  five  inches  from  the 
larger  end  of  the  lever  is  a  J  inch  hole  for  the  pin  which  fastens  it  to 
the  crutch.  This  crutch  is  about  one  foot  high,  and  its  prongs  have 
sharp  points  to  keep  it  from  slipping,  with  a  collar  about  one  inch 
above  each  point  to  keep  it  from  pressing  too  far  into  the  ground 
when  the  pressure  comes  on. 

The  way  I  operate  it  is :  After  the  bar  is  driven  into  the  ground  to 
loop  the  chain  over  the  bar  close  to  the  ground,  then  hook  it  on  to 
the  hook  at  the  end  of  the  lever,  press  down  on  the  lever  as  it  comes 
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up,  loosen  the  lever,  and  the  chain  iraniediately  drops  on  the  rod.  and 
you  can  lift  it  up  a  few  inches  each  time.  The  device  is  very 
simple,  and  operates  very  quickly,  I  have  used  one  for  three  or  four 
years. 


S^S> 


Flo.  a— Lerer  for  Dm  wing:  Biini  in  Streel  Work. 

Everything  will  have  to  l>e  made  very  strong,  as  it  requires  a  good 
deal  of  pressure  to  draw  a  rod  out  of  frozen  ground  when  it  is  driven 
in  three  or  four  feet,  I  also  find  that  by  heating  the  bar  it  will  come 
out  of  frozen  ground  much  more  readily.  W*  H.  Odiorne, 

Springfield,  111.,  February  ist,  1895. 

A  Wrinkle  for  Sennce  Laying — The  sketch.  Fig.  9,  illustrates  a 
method  of  overcoming  the  difficulty  occasioned  when  a  sewer  or  some 
similar  obstruction  is  found  to  be  directly  in  the  way  of  a  service  pipe 
or  even  a  smalJ  street  main.     The  pipe  ,can  be  branched  and  taken 


Pia>  9.— AToIdlng  Obitructiotis  In-Senice  Layiag. 

both  over  and  under  the  obstruction,  uniting  into  one  again  on  the 
other  side ;  the  under  branch  to  allow  the  condensation  to  flow  back 
to  the  main,  and  the  Ufiper  branch  to  serve  tor  the  free  passage  of  the 
gas. 

HtNKv  L.  hoHKkTv,     (Communicated  by  Ir\'in  Buttervvorth.) 
Columbus^  O.,  April  8th,  1895.  ^ 
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To  Pipe 
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From  Stnrice 
or6dsSuppl) 


DISCUSSION. 

Mr.  T.  D.  Miller — Not  long  ago  I  used  the  same  scheme  with  a 
4-inch  main  on  an  8-inch  sewer,  and  it  worked  very  satisfactorily. 

Mr.  Clark — ^This  most  admirable  device  is  entirely  new  to  me,  and 
I  assume  it  is  new  to  most  of  the  members.  I  think  it  is  an  excellent 
device  and  extremely  ingenious.  I  suppose  there  is  a  necessity  for 
some  union,  and  I  would  like  to  ask  how  the  connection  is  really 
made  up  and  used. 

Mr.  Butterworth — It  is  made  with  a  right  and  left  thread. 
Mr.  Thompson — I  might  explain  that  the  drawing  was  made  by  a 
gentleman  who  is  decidedly  unfamiliar  with  the  gas  business. 

Mr.  T.  D.  Miller — We  have  a  cast  iron  pipe,  and  there  is  no 
union  necessary  there.     I  made  a  passage  round  the  sewer  in  this 
way  with  the  cast  iron  pipe  and  no  union. 
The  next  Wrinkle  read  was  on  a 

Cheap  and  Delicate   Test  for  Piping, — The  little  bottle  and  its 

simple  attachments,  shown  in 
Fig.  lo,  may  be  used  to  test 
the  tightness  of  house  piping, 
meters,  etc.,  more  rigidly 
than  can  be  done  even  with  a 
proving  pump  and  mercury 
gauge.  The  bottle  contains 
enough  water  to  seal  lightly 
the  longer  tube  or  inlet,  and 
to  the  side  openings  of  the 
glass  tees  are  connected 
pieces  of  rubber  hose — that 
to  the  inlet  tee  from  a  gas 
supply  or  a  bag  to  provide  a 
light  pressure,  and  the  one 
from  the  outlet  tee  to  the 
piping  to  be  tested.  The 
pinch  cock  on  the  ^  rubber 
tube  which  by-passes  the 
seal  is  opened  until  the  pres- 
sure from  the  surface  pipe  or  gas  bag  has  equalized  throughout  the 
pipe  or  vessel  under  test,  and  then  is  closed.  If  a  leak  exists  in  any 
portion  of  the  work,  it  must  now  be  supplied  through  the  bottle,  and 
the  bubbles  from  the  seal  tube  are  a  clear  indication. 

St.  Louis,  April  20,  1895.  ^-  ^-  Chollar. 

DISCUSSION. 

Mr.  Thompson — I  have  here  a  model  of  the  device  in  question, 
or  rather  a  working  bottle.  The  bottle,  as  you  see,  is  a  very  small 
one.     We  will  suppose  that  it  is  desired  to  test  a  line  of  piping  in  use. 
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Fiu.  10.— DeUcate  test  for  piping. 
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The  connection  from  the  chandelier  here  corresponds  to  one  which 
would  be  made  from  the  service  pipe.  The  one  at  the  outlet  of  the 
bottle  corresponds  to  the  one  which  would  be  made  to  the  riser  of  the 
house  pipe.  I  will  close  the  end  of  the  pipe  in  order  to  prevent  the 
exit  of  gas,  and  make  a  condition  similar  to  that  which  would  exist  in 
tight  piping.  The  pinch  cock  is  set  on  this  part  so  that  the  sealed 
tube  is  by-passed.  When  the  pressure  has  thoroughly  equalized  on 
both  sides  of  the  line  the  pinch  cock  is  raised.  If  that  pipe  is  tight 
no  gas  will  pass  through ;  but  if  any  outlet  exists  the  bubbles  will  rise 
through  the  water.  A  very  minute  leak  can  be  in  that  manner  de- 
tected. In  fact,  it  is  possible  with  a  line  of  piping  to  sprinkle  water 
on  the  pipe  and  condense  the  gas  to  such  a  degree  that  a  few  bubbles 
will  be  allowed  to  pass.  It  might  be  well  to  make  that  remark  as  a 
warning  not  to  be  deceived  by  such  appearances  as  would  indicate 
the  existence  of  a  Jeak,  but  which  were  only  caused  by  contraction. 

Mr.  Thompson  then  read  the  following 

VVRINKLETTES. 

A  small  steam  siphon,  which  may  be  '*  home  made  "  by  any  good 
mechanic,  is  very  convenient  in  removing  the  water  from  the  ashpits 
of  water  gas  generators. 

An  excellent  mortar  for  firebrick  work  where  not  exposed  to  the 
direct  impinging  action  of  flame,  is  made  from  common  clay  with 
just  a  sufficient  proportion  of  river  sand  to  permit  proper  handling 
with  a  trowel.     This  will  bake  hard,  and  hold  tighter  than  fireclay. 

Seal  pots  are  preferable  to  siphon  overflows  about  a  works.  In  case 
of  a  blow  out,  the  former  of  course  reseal  themselves  as  soon  as  the 
pressure  subsides,  while  the  latter  must  be  shut  off  and  refilled  by 
hand. 

The  projecting  stem  of  an  outside  screw  gate-valve  may  be  conven- 
iently protected  by  slipping  over  it  a  piece  of  old  rubber  hose  of 
proper  size.  Short  pieces  of  pipe,  capped,  are  sometimes  used  for 
the  same  purpose,  but  the  hose  seems  preferable. 

By  mixing  a  small  quantity  of  melted  paraffine  with  coal  tar,  a  blue- 
black  paint  is  obtained  which  holds  its  gloss  better  and  is  much  easier 
of  application  than  without  this  addition. 

Turn  steam  into  the  water  in  holder  tanks  when  the  temperature  of 
the  surface  water  is  reduced  to  40°  F.  This  being  approximately  the 
temperature  of  water  at  its  maximum  of  density,  it  is  then  certain  that 
the  entire  contents  of  the  tank,  clear  to  the  bottom,  are  equally  cold ; 
and  with  any  further  reduction  of  outer  temperature  the  water  much 
more  quickly  approaches  the  freezing  point. 

When  laying  new  mains,  before  closing  in  the  trench,  cut  a  mark 
thus  h-  on  the  curbstone  opposite  (say)  each  fifth  bell,  to  show  its 
location  and  direction.     Where  several  cement  joints  are  made  to  one 
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of  lead,  this  mark  is  best  cut  opposite  the  lead  joint.  The  marks  are 
of  advantage  when  barring  for  leaks,  recalking  mains,  etc.,  and  it  is 
especially  convenient  to  have  some  such  indicator  of  each  dead  end 
for  use  when  extending  lines  of  pipe. 

When  new  buildings  are  being  erected  it  will  pay  to  get  the  builder 
to  leave  a  vertical  slit,  say  2  inches  by  twelve  inches,  for  the  entrance 
of  the  gas  service  at  a  proper  position  in  the  cellar  wall.  In  cutting 
out  rubble-blocks  which  lie  in  the  way  many  an  hour  is  lost  by  service 
men,  which  could  be  saved,  with  less  damage  to  foundations,  were 
this  device  adopted.  After  completion  of  the  service  laying  the  re- 
mainder of  the  slit  may  be  cemented  up.  This  arrangement  is  much 
better  than  the  short  piece  of  pipe  sometimes  built  in,  which  seldom 
can  be  placed  at  the  necessary  height  or  with  the  proper  fall. 

A  note  from  Mr.  W.  A.  Aldrich  calls  attention  to  the  great  protec- 
tion afforded  service-pipes  by  laying  them  in  V  or  U  shaped  troughs, 
filled,  after  the  pipe  is  laid,  with  hot  pitch,  as  described  in  King's 
Treaties,  Newbigging*s  Hand  Book,  Colyer's  Gas  Works,  etc. 

EDITORUL   NOTE. 

At  the  convention  of  our  Western  Gas  Association  in  1893  the  hope 
was  expressed  that  the  institution  of  this  Wrinkle  Department  "would 
bring  to  us  as  contributors  many  of  our  members  who  have  never  ap- 
peared on  the  paper  lists,  yet  who  could  without  doubt  tell  us  of  val- 
'  uable  contrivances  or  methods  used  by  them  which  would  be  new  and 
serviceable  to  us,  yet  which  they  might  not  consider  sufficient  in 
scope  to  warrant  expansion  into  a  regular  paper."  As  at  the  incep- 
tion of  any  work  such  as  this  some  initiative  is  necessary,  the  budget 
of  items  for  1894  and  1895  were  practically  all  obtained  by  personal 
solicitation ;  but  it  is  thought  that  the  plan  of  the  Department  should 
now  be  sufficiently  familiar  to  bring  our  members  to  voluntarily  for- 
ward suitable  contributions  for  this  feature  of  our  meetings.  Items 
may  be  sent  to  the  Secretary  at  any  time,  but  will  be  especially  ac- 
ceptable if  received  prior  to  April  ist  of  each  year,  which  will  ensure 
time  for  their  arrangement  and  illustration  for  the  convention. 

Mr.  Thompson — Since  sending  the  manuscript  of  the  Wrinkle  De- 
partment to  the  Secretary,  I  have  received  a  sketch  (see  Fig.  11) 
which  practically  explains  itself.  A  permanent  steel  scale  is  attached 
to  a  blast  valve  standard,  showing  the  opening  of  the  valve  in  inches. 
It  can  be  made  and  fitted  by  any  blacksmith  in  three  hours.  It  is 
for  attachment  to  the  secondary  blast  valves  on  the  generator  and  the 
by-valves.  It  is  sent  by  a  gentleman  who  asks  that  his  identity  be 
concealed,  and  who  signs  himself  "  An  Admirer  of  Gas  Associations, 
especially  of  the  Wrinkle  Department/'  from  which  he  has  derived 
much  benefit. 

Mr.  R.AMSDELL— I  move  that  the  hearty  thanks  of  this  Association 
be  tendered  to  Mr.  Thompson  for  his  work  in  connection  with  the 
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Wrinkle  Department  during  the  year.  I  think  that  department  is  one 
of  the  most  interesting  features  of  our  Association  work,  and  I  think 
he  deserves  very  great  credit  for  the  able  manner  in  which  he  has 
filled  his  position. 

Mr.  Clark — In  seconding  Mr.  Ramsdell*s  motion,  I  want  to  ex- 
press my  appreciation  of  the  great  value  of  Mr.  Thompson's  labors. 
He  is  practically  a  paper  writer  every  year.  He  does  much  more 
than  his  appropriate  share  of  work  in  the  Western  Association,  and 
what  he  gives  us  is  always  valuable.  I  regret  that  so  few  members 
have  remained  here  to  enjoy  this  part  of  our  session,  for  they  have 
certainly  missed  a  very  instructive  and  interesting  half-hour* 

Mr.  Straiton — Before  the  motion  is  put  1  would  like  to  add  that 
1  think  it  would  be  well  to  have  this  department  come  up  first  instead 
of  in  the  latter  part  of  our  meeting,  I  think  it  would  be  a  good  plan 
to  change  it.     (The  vote  of  thanks  was  agreed  to. ) 

THE  QUESTION  BOX* 

The  Secretary  here  read  the  contents  of  the  Question  Box,  the 
questions  being  asked  and  answered  in  the  foUovving  manner: 

1,  **  What  is  ihe  best  way  to  prevent  the  sweating  of  show  itnn^ 
dows  of  gas  lighted  storerooms  in  the  winter  timet  ** 

Mr.  Gwvnn — I  have  seen  a  great  many  experiments  tried  to  pre- 
vent show  windows  from  sweating.  One  way  is  to  close  them  tightly 
on  the  back,  so  that  there  is  no  communication  between  the  window 
and  store,  and  then  perforate  the  woodwork  on  the  outside,  just  above 
the  bottom  and  also  at  the  top  of  the  window,  so  as  to  admit  and 
cause  a  circulation  of  fresh  air  in  the  window*  If  the  window  is 
properly  ventilated  and  a  sufficient  quantity  of  air  is  admitted  from 
the  outside,  I  think  there  will  be  no  trouble  in  preventing  the  sweating* 

2.  *'  Does  the  candle  power  of  the  gas  affect  the  size  of  the  flame ^ 
and  in  what  proportion — pressure  and  burner  being  the  samet^ 

Mr,  Milier — I  think  that  is  a  subject  on  which  a  paper  might  be 
written.  It  requires  a  great  deal  of  careful  study  and  experiment, 
and  should  not  be  answered  off-hand. 

The  Presideni' — It  would  take  a  number  of  experiments  to  find 
out. 

Mr.  Highlands — If  that  pressure  is  heavy  it  would ;  but  in  what 
proportions?  I  question  whether  there  is  anybody  who  can  give  an 
ofl-hand  answer  to  that  question. 

Mr,  Hl^mphrevs — I  question  whether  anybody  could,  anyway.  It 
depends  entirely  upon  the  constituents  of  the  gas,  and  the  difference 
in  candle  power.  I  would  have  to  study  very  carefully  the  conditions 
before  answering.  An  answer  to  any  particular  case  would  not  apply 
to  any  other. 
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Whrereas,  The  i8th  annual  meeting  of  the  Western  Gas  Associa- 
tion is  about  to  adjourn,  after  a  most  successful  and  profitable  ses- 
sion ;  and, 

Whereas,  We  believe  that  public  and  formal  acknowledgment 
should  be  made  by  us  of  our  obligations  to  those  who  have  contrib- 
uted to  its  success ;  therefore, 

Resolved^  That  we  hereby  express  our  appreciation  and  thanks  for 
the  efforts  that  have  been  so  freely  and  efficiently  given  in  behalf  of 
the  success  of  this  meeting,  and  the  pleasure  of  our  members,  by  the 
Pittsburgh  Gas  Companies  collectively  and  by  their  officers  individu- 
ally ;  by  the  exhibitors  of  gas  apparatus  who  have  provided  for  us  a 
most  notable  and  interesting  exhibition  of  their  appliances ;  by  the 
local  manufacturing  companies  who  have  co-operated  with  the  Gas 
Companies  in  providing  social  entertainment  for  our  enjoyment ;  by 
the  Committee  of  Arrangements ;  by  the  Pittsburgh  press ;  and  last, 
but  not  least,  by  the  officers  of  the  Association,  especially  by  the 
President  and  Secretary. 

Mr.  Morgans  seconded  the  motion  of  Mr.  Highlands,  the  resolu- 
tions were  unanimously  adopted,  and  the  President  declared  the 
business  sessions  terminated. 
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NATURAL  GAS  AS  A  PIONEER  FOR  ARTIFICIAL 
FUEL  GAS. 

Prepared  for  the  i8th  annual  meeting  of  the  Association,  bat  not  read  owing 
to  absence  of  the  author. 

BY  DONALD  MCDONALD,  LOUISVILLE,  KY. 

The  above  is  the  title  for  ray  paper  exactly  as  it  was  given  to  me 
by  the  Secretary,  and  I  will  try  to  march  according  to  orders.  I 
would  feel  easier  if  the  title  was  simple  Natural  Gas,  as  this  is  a  sub- 
ject on  which  almost  any  one  can  talk  indefinitely  without  saying  any- 
thing which  can  be  contradicted  very  positively.  It  is  a  most  evane- 
scent and  illusive  subject,  as  old  as  the  hills,  and,  as  many  people  re- 
member to  their  sorrow,  the  foundation  of  many  booms. 

Natural  Gas  proceeds  from  many  sources,  and  varies  greatly  in 
its  qualities.  That  which  comes  from  Mother  Earth  consists  princi- 
paUy  of  Carbon  and  Hydrogen,  and  is  usually  impregnated  with  va- 
pors of  petroleum.  That  which  proceeds  from  '*  Born  Orators  "  con- 
sists largely  of  other  men's  ideas,  and  is  usually  impregnated  with 
vapors  of  alcohol. 

Natural  Gas  is  for  some  reason  an  exceedingly  humorous  subject. 
Along  with  Dynamite,  Nitro-Glycerine  and  mules'  heels,  it  is  rarely 
mentioned  without  causing  that  pricking  up  of  the  ears  which  be- 
tokens a  desire  and  expectation  of  being  called  upon  to  smile.  But 
this  is  not  the  vein  in  which  I  have  been  instructed  to  treat  this  sub- 
ject, so  I  will  attempt  at  once  to  get  down  to  business. 

Natural  Gas  has  taught  thousands  of  people  the  inestimable  advan- 
tages of  gaseous  fuel,  and  it  is  safe  to  say  that  having  once  learned 
this  lesson  they  will  never  willingly  return  to  the  use  of  coal.  It  has 
also  demonstrated,  the  fact  that  the  demand  for  gas  for  fuel  will  be  at 
least  ten  times  that  of  gas  for  light.  It  has  also  supplied  the  means  for 
many  thousands  of  very  cheap  experiments  on  gas  appliances.  The 
net  result  of  which  is  that  these  appliances  have  been  improved  to 
such  an  extent  that  people  can  now  afford  to  pay  40  cents  a  thousand 
for  gas  where  formerly  they  found  it  too  expensive  at  10  cents  a 
thousand.  Of  course  if  artificial  gas  had  attempted  to  enter  the  field 
of  domestic  heating  during  the  early  period  of  these  experiments  it 
would  have  been  impossible  either  to  furnish  satisfaction  to  the  con- 
sumer or  profit  to  the  Company.  Now,  however,  the  case  is  far  dif- 
ferent. The  experiments  have  been  tried,  the  houses  are  piped,  the 
connections  made,  the  meters  set,  and,  more  than  this,  the  prejudices 
of  the  consumers  have  been  overcome,  and  housewives  have  learned 
that  a  gas  fire  is  less  dangerous  than  a  coal  fire,  and  that  it  means  the 
difference  between  comfort  and  drudgery.  Any  artificial  gas  com- 
pany which  had  attempted  to  perform  this  pioneer  work  in  a  city  as 
large  as  Pittsburg  would  have  lost  hundreds  of  thousands  of  dollars 
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before  it  had  brought  the  matter  to  the  favorable  condition  in  which  it 
now  is. 

It  is  safe  to  say  that  if  Natural  Gas  were  to  fail  to-morrow  in  any 
city  where  artificial  gas  could  be  had  as  cheap  as  80  cents  a  thousand, 
that  the  demand  on  the  artificial  gas  would  immediately  show  a 
marked  increase.  The  kitchens,  the  bath-rooms,  and  in  many  cases 
the  parlors  would  continue  to  use  the  gas  stoves  which  they  have  al- 
ready set.  If  artificial  gas  could  be  had  as  low  as  60  cents,  we  would 
find  added  to  this  list  many  of  the  dining  rooms,  and  many  bed 
rooms,  which  are  not  used  as  sitting  rooms.  Much  as  has  been  done, 
however,  there  still  remains  much  to  be  done. 

In  the  first  place,  artificial  gas  companies  must  prepare  themselves 
to  sell  a  good  clean  gas  for  fuel  at  as  low  a  figure  as  is  consistent  with 
a  fair  profit  on  their  investments,  and  in  arriving  at  this  figure  they 
must  leave  out  of  the  fund  on  which  interest  is  to  be  paid  all- refer- 
ence to  the  fact  that  iron  pipe  once  cost  $100  a  ton,  that  much  of  it 
that  was  laid  proved  to  be  useless  and  had  to  be  replaced,  or  that  op- 
position companies  have  been  bought  out  at  large  cost,  and  their 
works  allowed  to  lie  idle.  I  say  that  these  matters  must  be  left  out, 
for  the  simple  reason  that  while  they  are  burdens  on  the  present  com- 
panies, they  are  not  burdens  on  companies  which  may  be  organized, 
and  I  consider  it  as  certain  as  anything  in  business  that  when  Natural 
Gas  fails  the  demand  for  artificial  gas  will  be  so  strong  that,  unless  it 
is  met  with  an  abundant  supply  at  a  low  price  by  the  old  companies, 
new  companies  will  be  formed  to  meet  it. 

In  figuring  on  the  possibilities  of  cheap  gas  in  this  connection,  it 
must  be  remembered  that  all  of  the  items  usually  included  under  the 
head  of  cost  of  gas  per  thousand  in  the  holder,  would  be  considera- 
bly reduced  if  the  output  of  the  gas  were  increased  ten-fold.  While 
these  items  which  are  included  under  the  head  of  distribution,  general 
expense,  depreciation  and  management,  will  be  increased  very  little 
for  the  same  number  of  consumers  over  what  they  are  now,  and  as  a 
consequence  the  cost  per  thousand  will  be  very  greatly  cut  down. 

I  will  not  say  in  this  paper  how  cheap  I  believe  it  possible  for  a 
large  volume  of  gas  for  fuel  and  light  to  be  sold.  It  is  a  figure  which 
will  vary  greatly  in  each  locality,  but  I  do  believe  that  it  is  possible  to 
bring  the  figure  down  so  low  that  the  wealthier  class  of  people  can 
afford  to  use  gas  to  the  entire  exclusion  of  coal,  while  those  not  so 
fortunate  will  find  a  large  use  for  it  in  their  less  constant  fires. 

Another  question,  and  one  not  a  whit  less  important  than  that  of 
the  price  of  the  gas,  is  that  of  the  fixtures  through  which  it  shall  be 
burned.  If  gas  at  ;^i  a  thousand  is  burned  in  a  close  room  without 
any  chimney,  the  products  of  combustion  escaping  into  the  room,  the 
cost  will  be  so  small  that  coal  will  not  compete  with  it.  Many  rooms 
are  heated  in  just  this  way,  and  in  cases  where  they  are  used  for  only 
a  few  minutes  at  a  time,  the  [)lan  is  not  objectionable.     Where,  how- 
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ever,  the  fire  is  in  any  degree  constant,  and  the  room  is  not  ventilated 
either  by  lowering  a  window,  or  by  frequent  opening  of  the  door,  the 
walls  and  windows  will  become  damp,  the  atmosphere  will  become 
oppressive,  the  health  and  vigor  of  the  occupant  must  suffer  by  it, 
and  either  he  or  his  heirs  will  become  firm  opponents  of  gas  fuel. 

I  am  aware  that  certain  persons  claim  that  such  a  fire  when  burned 
in  a  particular  patented  appliance,  not  only  does  not  injure  the  atmos- 
phere of  the  room,  but  that  it  actually  purifies  it.  They  even  go  so 
far  as  to  state  in  a  published  pamphlet,  that  a  cubic  foot  of  gas  re- 
quires for  its  combustion  15  cubic  feet  of  air,  and  that  15  cubic  feet 
of  fresh  air  are  drawn  in  to  take  its  place,  forgetting  entirely  the  fact 
that  the  nitrogen,  carbonic  acid  and  watery  vapor  remaining  from  the 
combustion  exceed  in  weight,  and  very  near  equal  in  volume,  the  air 
that  has  been  used  for  combustion.  Forgetting  also  the  fact,  that 
six  feet  of  air  will  furnish  sufficient  oxygen  to  burn  one  cubic  foot  of 
coal  gas. 

In  the  same  pamphlet  occurs  the  startling  statement  that  6  per  cent, 
of  gas  is  mixed  with  94  per  cent,  of  air,  thus  **  greatly  intensifying 
the  heat  evolved."  Of  course,  every  gas  engineer  knows  that  such  a 
mixture  would  be  too  poor  to  explode,  much  less  b^^m.  In  the  same 
pamphlet  I  find  the  no  less  remarkable  statement  that  the  com- 
bustion of  25  cubic  feet  of  illuminating  gas  will  produce  only  8 J  feet 
of  carbonic  acid,  which  amount  they  say  is,  *'  of  course,  negligible." 
A  very  little  figuring  will  show  that  the  amount  of  carbonic  acid  gas 
actually  produced  is  nearly  twice  as  large  as  stated  above,  and  in 
view  of  the  fact  that  most  dwelling  rooms  contain  hardly  more  than 
2,000  cubic  feet  of  space,  one  does  not  feel  like  admitting  that  the 
charging  of  this  atmosphere  with  20  feet  of  carbonic  acid  gas  per 
hour,  for  ten  hours  in  succession,  would  be  negligible.  On  the  con- 
trary, it  is  theoretically  damnable,  and  practically  gives  a  heavy  com- 
pressive atmosphere. 

The  fact  that  such  advertising  matter  has  been  presented  year  after 
year  to  gas  men,  and  to  gas  associations,  without  having  been  publicly 
ehaUenged,  shows  how  little  interest  gas  managers  have  taken  in  this 
most  important  subject. 

Among  the  manufacturers  of  gas  appliances  all  these  chemical  cal- 
culations seem  to  have  been  left  entirely  to  the  sheet-iron  worker, 
and  as  a  result  we  see  on  the  market  appliances  for  burning  gas 
which  are  scientifically  bad,  and  practically  still  worse.  Many  of 
them  have  nothing  to  recommend  them  except  the  nickel-plate  and 
glass  jewels.  I  do  not  wish  to  be  understood  as  saying  that  all  of  the 
gas  appliances  have  been  conceived  in  ignorance,  and  brought  forth 
in  indifference ;  on  the  contrary,  if  it  were  not  for  the  rules  of  this 
Association,  which  forbid  the  mention  of  particular  concerns,  I  would 
call  attention  to  a  cooking  stove  and  a  gas  radiator  which  have  re- 
cently appeared  on  the  market,  and  which  are  distinct  advances  on 
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all  former  appliances  of  their  kind,  in  that  they  allow  none  of  their 
products  of  combustion  to  escape  into  the  rooms* 

I  have  wandered  somewhat  from  the  subject  of  my  article^  but  I 
consider  the  question  of  good,  economical  and  healthful  gas  appli- 
ances to  be  the  most  important  one  connected  with  the  general  use  of 
gas  as  fuel,  and  I  do  not  think  it  possible  to  call  the  attention  of  gas 
managers  too  strongly  to  the  fact.  The  public  must  necessarily  look 
to  them  for  guidance  in  this  matter. 

The  manufacturers  (human  as  they  are)  will  make  whatever  will 
sell  most  readily,  and  the  consumers  of  gas  are  almost  invariably 
ignorant  of  its  chemical  composition  and  the  scientific  laws  of  its 
combustion.  They  have  a  right  to  look  to  the  gas  companies  for 
guidance  in  this  matter,  and  when  they  invest  their  money  in  a  use- 
less appliance,  or  when  they  find  their  health  injured  by  the  use  of  a 
badly  designed  one,  yon  can  be  quite  sure,  not  only  that  the  blame 
will  rest  on  the  gas  company,  but  that  the  pecuniary  loss  will  fall  in 
the  same  place. 

About  one  year  ago  1  prepared  a  paper  on  the  subject  of  '^  Gas  for 
Fuel,"  and  read  it  before  the  Ohio  Gas  Light  Association •  It  con- 
tains some  rather  elaborate  calculations  of  the  heating  effect  and  the 
products  of  combustion  of  gas  fires ^  and  to  those  who  are  interested 
in  this  part  of  the  subject,  I  would  refer  them  to  this  paper,  rather 
than  reproduce  the  figxires.  In  the  same  paper  I  have  also  gone  over 
the  various  substances  from  which  gas  can  be  made  and  the  cost  per 
million  heat  units  in  the  gas  made  from  each  of  these  substances. 
With  the  result  that  gas  from  naphtha  will  cost  30  cents  for  each  mil- 
lion heat  units  exclusive  of  labor  and  other  items.  Gas  from  coke 
will  cost  19  cents  per  million  heat  units,  while  the  gas  from  soft  coal 
at  51.50  a  ton,  will  cost  only  8.9  cents  per  million  heat  units.  These 
figures  leave  no  escape  from  the  conclusion  that  when  gas  is  made  at 
a  price  low  enough  to  be  sold  as  a  general  heating  agent,  it  will  be 
made  from  soft  coal,  and  may  or  may  not  be  enriched  with  crude  oil 
or  naphtha.  Exactly  by  what  process  the  gas  is  to  be  made  will 
probably  not  be  determined  for  several  years  to  come,  I  believe, 
however,  that  the  process  which  first  drives  oft  the  bitumen  from  the 
coal  in  the  shape  of  coal  gas,  and  then  makes  water  gas  out  of  the 
residual  coke,  will  be  the  most  economical  and  the  most  convenient, 
especially  when  we  remember  that  the  only  other  plan  is  to  make  coal 
gas  from  the  bitumen  in  the  coaJ,  and  then  sell  the  resulting  coke,  tar 
and  ammonia. 

The  great  bulk  of  the  capital  of  a  gas  company  is,  however,  in- 
vested in  mains,  holders  ami  meters,  and  the  fact  is  plain  that  it  is  no 
better  fixed  to  handle  and  sell  coke,  tar  and  ammonia  than  another 
concern  would  be  with  one-tenth  of  their  investment.  We  are,  there- 
fore, driven  to  the  conclusion  that  that  process  is  best  for  the  gas 
company  which  turns  the  largest  proportion  of  the  coal  into  gas,  and 
leaves  the  fewest  residuals. 
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Another  problem  that  natural  gas  has  solved,  is  the  fluctuations 
which  may  be  expected  in  the  demand  for  fuel  gas  between  winter 
and  summer,  and  betn'een  day  and  night.  It  is  not  ray  intention  to 
enter  into  this  subject  much  in  detail,  but  I  believe  from  my  own  ex- 
perience that  these  fluctuations  are  so  enormous  that  they  raust  be 
met  by  a  large  generating  capacity  rather  than  by  large  holders.  I 
do  not  mean  to  say  that  large  holders  would  not  be  an  advantage ; 
but  when  we  remember  that  10,000  consumers  would  call  for  1,500,- 
000  feet  of  gas  per  hour,  and  during  intensely  cold  weather  would 
keep  this  demand  up  for  an  average  of  16  hours  a  days,  we  see  that 
during  a  cold  spell  lasting  30  days,  there  would  be  no  opportunity  to 
refill  the  mammoth  gas  holders,  which  would  be  required,  and  that 
we  must  depend  on  making  the  gas  as  rapidly  as  it  is  called  for,  and 
use  a  pattern  of  generator  which  can  be  blown  into  service  in  a  short 
time  without  injury,  and  can  be  left  to  cool  down  again  when  not  re- 
quired. 

Another  very  important  feature  of  this  question  is  the  fact  that  if 
everyone  depended  on  gas  alone  for  heat,  the  consequences  of  a  short 
supply  would  be  even  more  disastrous  than  in  the  case  of  gas  used 
for  light.  In  bitter  weather  the  demand  is  enormous,  and  5ie  short 
supply  will  come  at  the  very  time  when  the  consequences  are  most 
bitterly  felt.  I  think  it  most  important,  therefore,  that  aU  companies 
supplying  gas  for  fuel  should  urge  their  consumers  to  keep  on  hand  a 
small  supply  of  coal,  and  be  ready  to  bum  it  in  case  of  emergency. 
By  doing  so,  the  customers  will  not  only  keep  warm  themselves,  but 
they  will  leave  the  gas  for  others  who  are  less  fortunately  situated. 

I  am  neither  a  prophet  nor  the  son  of  a  prophet,  but  I  venture  to 
say  that  the  time  will  come  when  the  houses  will  be  equipped  with 
fixtures  which  will  bum  either  coal  or  gas.  If  this  was  done,  gas  at 
a  comparatively  high  price  would  be  an  economical  fuel  in  mild 
weather,  and  at  all  times  an  economical  kindling  for  the  coal.  The 
coal,  however,  would  be  on  hand  when  the  weather  had  settled  down 
to  continuous  cold,  and  would  not  only  fumish  a  reliable  fire  for  the 
people,  but  would  relieve  the  companies  from  the  necessity  of  carry- 
ing such  enormous  reserves.  At  the  same  time  it  would  prevent  the 
gas  from  appearing  as  expensive  as  it  does  when  bumed  constantly 
during  intensely  cold  weather. 

Assuming  that  natural  gas  has  opened  a  way  for  the  general  use  of 
artificial  gas  as  a  domestic  fuel,  three  questions  arise:  First,  How 
will  this  change  come  about?  Second,  When  will  it  come?  Third, 
What  can  gas  companies  do  to  hasten  it? 

In  reply  to  the  first  question  I  will  say  that  the  change  will  come 
by  the  gradual  use  of  artificial  gas  as  a  supplement  to  natural  gas 
when  the  days  are  cold  and  the  supply  insufficient.  We  have  already 
done  this  in  Louisville  with  perfectly  satisfactory  results,  and  I  am 
informed  that  several  large  natural  gas  companies  are  preparing  to  do 
the  same  thing  in  other  cities. 
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The  natural  gas  will  gradually  fail,  and  the  proportion  of  artificial 
gas  sold  will  gradually  increase,  until  finally  the  people  will  find  that 
they  are  burning  artificial  gas  entirely.  As  soon  as  this  is  shown  to 
be  profitable  (which  it  will  be),  cities  that  never  had  natural  gas  will 
take  it  up,  and  either,  through  their  present  gas  companies  or  through 
opposition  gas  companies  will  supply  this  demand. 

As  to  the  question  **  when,"  it  will  take  a  great  many  years  before 
gas  fuel  is  generally  used  as  gas  light  is  now.  At  the  same  time  we 
must  not  lose  sight  of  the  fact  that  more  has  been  done  in  this  di- 
rection in  the  last  three  years  than  was  done  in  the  hundred  years 
which  preceded. 

Replying  to  the  third  question,  I  will  say  that  the  artificial  gas  com- 
panies can  begin  selling  gas  for  fuel  at  a  very  moderate  profit,  say 
twice  the  cost  in  the  holder,  exclusive  of  interest.  In  this  way  they 
would  accommodate  their  patrons,  and  lay  the  two  ghosts  which  con- 
tinually trouble  their  dreams,  that  is,  '*  municipal  control  '*  and  '*  the 
prospect  of  an  opposition  company.'* 

Another  thing  they  can  do,  and  one  equally  important,  is  to  take 
lively  interest  in  all  substantial  improvements  in  gas-burning  ap- 
pliances, and  see  that  their  customers  get  the  best  and  the  most 
economical. 

I  predict  that  those  companies  which  adopt  this  line  of  tactics  will 
come  eventually  to  consider  that  natural  gas  has  been  to  them  a  very 
good  friend  in  a  very  complete  disguise. 
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Page,  Carter  H.,  Jr May,  1894 

813  Drexel  Building,  Philadelphia,  Pa. 

Penn,  Jerome May,  1890 

Superintendent  Gas  Co.,  Washington  C.  H.,  Ohio. 

Perkins,  B.  W May,  1880 

Superintendent  Gas  Co.,  South  Bend,  Ind. 

Post,  I.  S May,  1889 

Secretary  and  Treasurer  Gas  Co.,  Chattanooga,  Tenn.    . 

Powell,  W.  E May,  1894 

Superintendent  Gas  Co.,  Logan»port,  Ind. 

Powell,  Charles  S May,  1891 

Secretary  Richmond  Water  and  Light  Co.,  Richmond,  Kentucky. 

Pratt,  E.  G May,  1888 

Manager  Capital  City  Gas  Light  Co.,  Des  Moines,  Iowa. 

Printz,  Eugene . : May,  1883 

Superintendent  Gas  Co.,  Zanesville,  Ohio. 
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RamsdelK  George  G May,  1S70 

General  Manager  American  Gas  Co.,  222  South  Third  Street, 
Philadelphia,  Fa. 

Rathell.  W.  S May,  18*13 

Superintendent  Gas  Co.,  Cairo,  Ills. 

Raynor,  Charles  H May,  u^So 

Superintendent  Adrian  Cias  Co.,  Adrian,  Michigan. 

Rice,  Elihu  S Mav,  1S7Q 

Secretary,  Treasurer  and  General  Manager  Gas  Co.,  I.ogansport,  liid. 

Ridgely,  Edward May,  iSg  1 

Secretary  Gas  Co.,  Springfield,  Ills 

Ridgely,  William May,  iSSS 

President  Gas  Co.,  Springfield,  Ills. 

Rodgers,  John  \V May,  i So-' 

Manager  Racine  Cias  Light  Co.,  Racine,  Wis. 

Rowe,  J.J May,  1  v^oo 

Superintendent  Gas  Works,  Newark,  N.  J. 

Ross,  Alex May,  1  Soo 

Secretary  and  General  Manager  Laclede  Cins  Light  I'o.,  411-41^;  North 
Eleventh  Street,  St.  Louis,  Mo. 

Runner,  Z.  T May,  iSSj 

General  Manager  Gas  Co.,  Freei>ort,  Ills 

Russell,  C.  P May,  iSoi 

245  Broadway,  N.  Y. 

Salter,  James May,  1 804 

Superintendent  Gas  Co.,  Covington,  Ky. 

Seamon,  J.  F May,  iSds 

Superintendent  United  Light  Co.,  I'niontown,  Pa. 

Sellers,  W.  H May,  iSSo 

Secretary  Gas  Co.,  Covington,  Ky. 

Shelton,  F.  H May,  iSSo 

United  Cias  Improvement  Co.,  Drexel  building,  IMiiladelphia,  Va, 

Shores,  L.  W May,  i SS7 

Superintendent  Gas  C'o.,  Kankakee,  Ills. 

Slater,  A.  H.,  Jr May,  181)4 

Superintendent  Gas  Co..  Providence,  R.  1. 

Small,  J.  C May,  iSSi) 

Secretary  and  Treasurer  Gas  Co.,  Aurora,  Ind. 

Soden,  W.  T May,  1SS7 

President  (las  Co.,  Emporia.  Kansas. 

Somerville,  James May*  i  ^So 

Engineer  and  Superintendent  Indianapolis  (ins  Light  and  Cokr  (!o  , 
Indianapolis,  Ind. 
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Spencer,  R May,  1879 

President  Gas  Co.,  Burlington,  Iowa. 

Starr,  James  M May,  1879 

Vice-President  Gas  Co.,  Richmond,  Ind. 

Steinwedell,  William May,  1887 

President  Quincy  Gas  Light  and  Coke  Co.,  Quincy,  Ills. 

Stiles,  A.  K May,  1892 

President  Streator  (Ills.)  Gas  and  Light  Co.,  Office  125  LaSalle  Street^ 
Chicago,  Ills. 

Stratton,  J.  W May,  1887 

General  Manager  Gas  Co.,  Valparaiso,  Ind. 

Stratton,  R.  J May,  1888 

Superintendent  Gas  Co.,  Decatur,  Ills. 

Swann,  Harry  R May,  189 1 

Inspector  Gas  Co.,  Louisville,  Ky. 

Tayler,  George  H May,  1883 

Secretary,  Treasurer  and  Superintendent  Gas  Co.,  Warren,  O. 

Thompson,  George  Treadway May,  1888 

Superintendent   Station   B,  Laclede  Gas   Light  Co.,  Main  and  Howard 
Streets,  St.  Louis,  Mo. 

Thompson,  J.  D May,  1885 

Treasurer  Laclede  Gas  Co.,  41 1 -413  North  Eleventh  Street,  St.  Louis,  Mo. 

Thwing,  0.0 May,  1893 

Superintendent  Gas  Works,  Milwaukee,  Wis. 

Tracy,  William May,  1887 

Superintendent  Light  and  Heating  Co.,  Leavenworth,  Kansas. 

Turner,  Thomas May,  1891 

President  and  General  Manager  Gas  Co.,  Charleston,  South  Carolina. 

Walbridge,  H.  D May,  1889 

Secretary,  Treasurer  and  General  Superintendent  Gas  Co.,  Grand  Rapids, 
Mich. 

Walker,  Joseph May,  1892 

Superintendent  Port  Huron  Gas  Light  Co.,  Port  Huron,  Michigan. 

Wallace,  William September,  1878 

President  and  Superintendent  Gas  Co.,  Lafayette,  Ind. 

Ward,  Benjamin  A May,  1890 

Michigan  City,  Ind. 

Warmington,  D.  R May,  189 1 

Engineer  People^s  Gas  Co.,  Cleveland,  O. 

Watt,  Anthony May,  1886 

General  Manager  and  Purchasing  Agent  Gas  Co.,  Connersville,  Ind. 
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Watts,  Sylvester Septeml>er,  1878 

l^sident  Rock  Island  (Ills.)  Gss  Co.    Oflice  904  Olive  Street, 
St.  Louis«  Mo. 

Wescott,  J,  T May,  1894 

Consulting  Engineer*  Bellenlle  Gas  Co.,  Toronto,  Ont. 

Whipple,  H.  S, May,  1888 

Manager  Rockford  American  Gas  Co.,  Rockford*  Ills. 

Whysall,  G.  H May,  1895 

Superintendent  Miami  Gas  &  Fuel  Co.,  Dayton*  O. 

Wilkiemeyer,  H May,  1889 

Vice-President  and  General  Manager  Evansville  Gas  and  Electric  Light 
Co.,  Evansville,  Ind. 

Williams,  CM May,  1891 

Terre  liaute  Gas  Co.,  Terre  Haute,  Ind. 

Williams,  William May,  189* 

Manager  Sarnia  Consumers*  Gas  Co.,  Sarnia,  Ont. 

Williamson,  John May,  189 1 

Assistant  Engineer  People^s  Gas  Co.,  Chicago.  Ills. 

Wilson,  W.  M May,  1890 

Superintendent  Garland  Gas  Light  Co.,  Hot  Springs,  Ark. 

Woods,  deorge  E May,  189a 

Assistant  Superintandent  Standard  Gas  Light  Co.,  New  York,  N.  Y. 

Woodwartl,  R May,  1893 

Superintendent  Gas  Co.,  New  Rochelle.  N.  Y. 

Young,  John May,  1892 

Superintendent  Allegheny  Heating  Co.,  Allegheny  City,  Pa. 

Young,  Peter May,  189a 

Superintendent  Gas  Co.,  Knoxville,  Tenn. 

Young,  Robert May,  1892 

Superintendent  Allegheny  Gas  Co.,  Allegheny  City,  Pa. 

Young,  Robert,  Jr May,  1892 

Assistant  Superintendent  Detroit  Gas  Light  Co.,  Detroit,  Mich. 

Yuille,  George  A May»  1890 

Chicago,  Ills. 
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ASSOCIATE  MEMBERS. 


Adam,  Charles  F May,  1887 

Manager  Salesman  Geo.  M.  Clark  &  Co.,  Chicago,  Ills. 

Bingham,  S.  H May,  1890 

Secretary  Samuel  E.  Barrett  Mnfg.  Co.,  70  LaSalle  Street,  Chicago,  Ills. 

Birch,  T.  H May,  1883 

Assistant  Manager  Stacey  Mnfg.  Co.,  Cincinnati,  O. 

Bissell,  W.  G May,  1891 

With  George  M.  Clark  &  Co.,  Manufacturers  Gas  Stoves,  Chicago,  Ills. 

Bradley,  Carl  D May,  1886 

President  Bouton  Foundry  Co.,  Chicago,  Ills. 

Bredel,  Fred May,  1889 

Gas  Engineer,  118  Farwell  Avenue,  Milwaukee,  Wis. 

Brown,  E.  C May,  1887 

Publisher  Progressive  Age^  18  Broadway,  New  York,  N.  Y. 

Buss,  Julius May,  1 890 

Engineer,  Agent  Fred  Bredel,  22  Beaver  Street,  New  York,  N.  Y. 

Callendar,  E.  P May,  1894, 

American  Gas  Light  Journal^  32  Pine  Street,  New  York  City. 

Collins,  D.  J May,  1895 

Agent  United  Gas  Improvement  Co.,  Chicago,  Ills. 

Cressler,  A.  D May,  1880 

Engineer  Kerr  Murray  Mnfg.  Co.,  Fort  Wayne,  Ind. 

Dell,  John September,  1878 

Agent  Laclede  Fire  Brick  and  Mnfg.  Co.,  901  Pine  Street,  St.  Louis,  Mo. 

Dickey,  Charles  H May,  1883 

Maryland  Meter  and  Mnfg.  Co.,  Baltimore,  Md. 

Dickey,  George  S May,  1887 

Foreman  Maryland  Meter  and  Mnfg.  Co.,  Baltimore,  Md. 

Dickey,  P.  S May,  1889 

Western  Agent  Maryland  Meter  and  Mnfg.  Co.,  122  and  124  Michigan 
Street,  Chicago,  Ills. 

Ellsworth,  F.  O May,  1895 

Salesman  F.  O.  Ellsworth  Coal  Co.,  Chicago,  Ills. 

Felt,  Henry,  Jr May,  1892 

Agent  American  Meter  Co.,  177  Elm  Street,  Cincinnati,  O. 

Floyd,  Fred  W May,  1899 

Oregon  Iron  Works,  539  West  Twentieth  Street,  New  York,  N.  Y. 

Gardner,  James,  Jr May,  1894 

Gardner  Retort  and  F.  B.  Co.,  Pittsburg,  Pa. 


535 

Gassett,  A.  L May,  1894 

Schneider,  Trenkamp  Co.,  Cleveland,  O. 

Goodwin,  W.  W May,  1884 

President  Goodwin  Gas  Stove  and  Meter  Co.,  10x2-1018  Filbert  Street, 
Philadelphia,  Pa. 

Graeff,  George  W.,  Jr May,  1886 

Editor  Light,  Heat  and  Power ^  P.  O.  Drawer  1576,  Philadelphia,  Pa. 

Green,  James September,  1878 

President  Laclede  Fire  Brick  Mnfg.  Co.,  901  Pine  Street,  St.  Louis,  Mo. 

Gribbel,  John May,  1890 

Agent  John  J.  Griffin  &  Co.,  52  Dey  Street,  New  York,  N.  Y. 

Guilford,  A.  J May,  1893     > 

With  National  Tube  Works  Co.,  Chicago,  Ills. 

Guldlin,  O.  N May,  1888 

President  Western  Gas  Construction  Co.,  Fort  Wayne,  Ind. 

Harper,  H.  D May,  1886 

Manager  Chicago  Branch  D.  McDonald  &  Co.,  34-36  West  Monroe  Street, 
Chicago,  Ills. 

Harjis,  Andrew May,  1890 

Harris  Bros.  &  Co.,  Twelfth  and  Brown  Streets,  Philadelphia,  Pa. 

Harris,  Joseph  A May,  1883 

Harris  Bros.  &  Co.,  Twelfth  and  Brown  Streets,  Philadelphia,  Pa. 

Hauk,  Charles  D May,  1884 

Vice-President  and  General  Manager  National  Heat  and  Power 
Construction  Co.,  Philadelphia,  Pa. 

Hayward,  S.  F May,  1891 

Treasurer  and  Manager  Connelly  Iron  Sponge  and  Governor  Co., 
Ill  Broadway,  New  York,  N.  Y. 

Helme,  Wm.  E May,  1889 

Helme  &  Mcllhenny,  1339  Cherry  Street,  Philadelphia,  Pa. 

Henderson,  E.  H May,  1895 

Agent  James  Gardner,  Jr.,  Pittsburgh,  Pa. 

Hinman,  C.  W May,  1894 

With  N.  Tufts,  153  Franklin  Street,  Boston,  Mass. 

Higgins,  C,  M  .^ May,  1890 

With  Standard  Oil  Co.,  26  Broadway,  New  York,  N.  Y. 

Isbell,  Charles  W May,  1894 

1  shell- Porter  Co.,  245  Broadway,  New  York  City. 

Keeler,  H.  E May,  1893 

With  National  Tube  Works  Co.,  Chicago,  Ills. 

Kendall,  J.  R May,  1892 

Builder  of  Gas  Works,  Terre  Haute,  Ind. 
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Kirb>%  H.  C May,  1895 

Coal  Dealer,  aerelind,  O. 

Logan,  William  J May,  1891 

Proprietor  Logan  Iron  Works,  Brooklyn,  E,  D.,  N.  Y. 

Long,  John May,  1880 

TrareUn^  Agent  Dennis  Long  &  Co.,  Loaisville,  Ky. 

MacFarlane,  G May,  1895 

Cutnel  Coal  Agent,  Loaisville,  Ky. 

Mather,  Henry  A May,  1894 

Greenpoint  Chemical  Works,  L.  I. 

Mcllhenny,  John May,  1884 

Heline  Cic  Mcllhenny,  1359  Cherry  Street,  Philadelphia,  Pa. 

Mansur,  J,  H May,  1895 

President  Keystone  Meter  Co.,  Royersford,  Pa. 

Marvjuis,  P,  S May,  1 890 

i^^neral  Manager  Ehret- Warren  Manufacturing  Co.,  St.  Louis,  Mo. 

Mayer,  J,  F May,  1885 

Constructing  Engineer  Bartlett,  Hayward  &  Co.,  Baltimore,  Md. 

Milstevl,  W,  N May,  1892 

l^^idcnt  and  General  Superintendent  American  Meter  Co., 
New  York,  N.  Y. 

Morava,  W May,  1892 

Engineer  and  Contractor.    Residence  5621  Monroe  Avenue,  Chicago,  Ills. 

Morvlue.  T,  N May,  1895 

Caunel  Coal  Agent,  No.  i  Broadway,  New  York. 

Mvvses.  Frank  D May,  1891 

Superintendent  Mutual  Fuel  Gas  Co.,  Chicago,  Ills. 

Newman,  William  A May,  1889 

Vice^l^esident  B.  P.  Clapp  Ammonia  Co.,  St.  Louis,  Mo. 

vV^m*.  iiev^rge May,  1889 

Scvretarv  and  Treasurer  Michigan  Ammonia  Works,  Detroit,  Mich. 

ra^e.  A.  I May,  1894 

IN^  Wall  Street,  New  York,  N.  Y. 

ra\ue.  K,  H May,  1893 

Scvretary  Metric  Metal  Co.,  Erie,  Pa. 

IVi^vM^s,  Fred.  R May,  1885 

With  Standard  Oil  Co.,  26  Broadway,  New  York,  N.  Y. 

ru  nttoe.  A,  T • May,  1881 

V^vnt  K.  I).  Wood  &  Co.,  42  Scott  Street,  Chicago,  Ills. 

K.u>aie,  i\  H May,  1889 

With  Mutual  Fuel  Gas  Co.,  Chicago,  Ills. 
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Ranshaw,  Henry May,  1883 

President  and  Manager  Stacey  Mnfg.  Co.,  Cincinnati,  O. 

Reed,  Charles  A May,  1890 

President  Chicago  Retort  and  Fire  Brick  Co.,  45th,  Clark  and  LaSalle  Street, 
Chicago,  Ills. 

Roots,  Daniel  T May,  1884 

President  P.  H.  &  F.  M.  Roots  Co.,  Connersville,  Ind. 

Roper,  George  D May,  1890 

Manager  Van  Wie  Gas  Stove  Co.,  Rockford,  Ills. 

Russell,  Daniel  R May,  1883 

Vice-President  Parker- Russell  Mining  and  Mnfg.  Co.,  St.  Louis.  Mo. 

Russell,  Thomas  G September,  1878 

Treasurer  Parker- Russell  Mining  and  Manfg.  Co.,  St.  Louis,  Mo. 

Sisson,  Frank  N May,  1886 

Traveling  Salesman  D.  McDonald  &  Co.,  Albany,  N.  V. 

Slocum,  F.  L May,  1895 

President  Gas  Engineering  Co.,  Pittsburgh,  Pa. 

Smallwood,  James  B May.  1883 

Maryland  Meter  and  Mnfg.  Co.,  Baltimore,  Md. 

Smythe,  A.  E May.  1889 

170  Broadway,  N.  V. 

Stacey,  James  B   May,  1894 

Care  Stacey  Manufacturing  Co.,  Cincinnati,  O. 

Stacey,  William May,  1882 

Vice-President  Stacey  Manufacturing  Co.,  Cincinnati,  O. 

Stout,  John May.  1880 

Agent  American  Meter  Co.,  125  and  127  South  Clinton  Street,  Chicago,  Ills. 

Stratton,  S.  S May,  1887 

Agent  Metric  Meter  Co.,  Erie,  Pa. 

Taber,  R.  B May,  1892 

With  General  Electric  Co.,  620  Atlantic  Ave.,  Boston,  Mass. 

Tarvin,  R.  J May,  1885 

Secretary  and  Treasurer  Stacey  Mfg.  Co.,  Cincinnati,  O. 

Twining,  E.  H.  B May,  1888 

The  Post  Boynton  Strong  Co.,  9-15  Illinois  Street,  Chicago,  Ills. 

Van  Wie,  P.  G May,  i888 

Manager  Chicago  Gas  Stove  Co.,  Chicago,  Ills. 

Van  Wie,  E.  G May,  1893 

With  Chicago  Gas  Stove  Co. 

Waugh,  F.  K May,  1892 

Agent  J.  J.  Griffin  &  Co.,  Chicago,  Ills. 
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Watson,  W.  P May,  1892 

Builder  Gas  Apparatus,  29  Broadway,  N.  Y. 

Weber,  Oscar  B May,  1890 

Manager  Manhattan  Fire  Brick  and  Retort  Works,  633  East  Fifteenth 
Street,  New  York,  N.  Y. 

Whirl,  J.  J May,  1895 

Agent  Mason  &  Davis  Gas  Stoves,  Chicago,  Ills. 

Wickham,  Leigh May,  1892 

Agent  Parker- Russell  Mining  and  Manufacturing  Co.,  St.  Louis,  Mo. 

Wilke,  F.  E May,  1894 

Manufacturer  Wilke  China  Kiln,  Richmond,  Ind. 

Wilkin,  John  I May,  1894 

Connersville  Blower  Co.,  Connersville,  Ind. 

Witherden,  G.  M May,  1892 

Formerly  with  Metric  Metal  Co.,  Erie,  Pa. 

Woods,  S May,  1895 

Treasurer  Gas  Engineering  Co.,  Pittsburgh,  Pa. 

Worcester,  E ., May,  1885 

Secretary  Western  Tube  Co.  Residence  Chicago,  Ills. 

Worcester,  Frank May,  1891 

With  National  Tube  Works  Co.,  St.  Louis,  Mo. 

Young,  A.  W May,  1884 

Youghiougheny  Gas  Coal  Co  ,  Pittsburgh,  Pa. 


Honorary  members 10 

Active  members 193 

Associate  members 89 

Total 292 
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MEMBERS  DECEASED. 


Kerr  Murray Fort  Wayne,  Ind May     6,  1880 

*Thos.  Butterworth Rockford,  111 April    5 ,  1885 

Geo.  E.  Downing New  York  City 1885 

Alfred  Odiome . .  Reported  at  1886  meeting.  No  date  of  death  or  city. 

T.  E.  Scobeg ''  1886       *'  "  "       '* 

Jos.  M.  McClean.  '•  1886       "  ''  *'       '• 

*J.  O.  King Jacksonville,  His April  16,  1887 

N   W.  Jones 1887 

J.  M.  Murphy Baltimore,  Md   Aug.  25,  1888 

J.  G.  Miller Green  Bay,  Wis Mar.     2,  1889 

Thos,  Smith Grand  Rapids,  Mich . .  Mar.    5 ,  1889 

F.  M.  Roots Connersville,  Ind Oct.  25,  1889 

*E.  J.  King Jacksonville,  111 Oct.  28,  1889 

*John  Fullagar San  Jose,  Cal April  27 ,  1890 

Theobald  Forstall Chicago,  111 Jan.   19,  1890 

S.  H.  Douglas Ann  Arbor,  Mich  . .  .  .Aug.  26,  1890 

Frank  Beck Galveston,  Tex Sept.  14,  1890 

Enoch  Veal Booneville,  Mo Nov.  10,  1890 

R.  Woodmansee Davenport,  la Dec.     5 ,  1890 

W.  H.  Down New  York  City Feb.  15,  1891 

E.  M.  Starr Richmond,  Ind. ....  .April 28,  189 1 

E.  M.  Russell St.  Louis,  Mo May  28,  1891 

G.  A.  Hyde,  Jr Cleveland,  Ohio June  11,  1891 

Edwin  Lee  Brown Chicago,  111 July  21,  189 1 

Samuel  Pritchett Nashville,  Tenn Sept.  21,  1891 

Geo.  Shepard  Page New  York  City Mar.  26,  1892 

G.  A.  Mcllhenny Washington,  D.  C. .  .  .Oct.   16,  1892 

J.  J.  Griffin Philadelphia,  Pa Oct.   22,  1892 

Geo.  W.  Ewing E.  St.  Ix)uis,  111 Dec.  18,  1892 

J.  F.  Rodgers New  Decatur,  Ala. .  .  .Dec.  31.  1892 

H.  S.  Walbridge Toledo,  Ohio Jan.     i,  1893 

Peter  E.  DeMill,  Jr Detroit,  Mich June  27,  1893 

Henry  C.  Felt Cincinnati,  Ohio   .  . .  .Jan.   10,  1895 

Geo.  H.  Wells Nashville,  Tenn Jan.  26,  1895 


•Past  President. 


CONSTITUTION  AND  BY-LAWS 


Western  Gas  Association, 


PREAMBLE. 


Whereas,  It  is  necessary  that  those  to  whom  is  intrusted  the  manu- 
facture and  sale  of  gas  for  illuminating  and  other  purposes  should 
endeavor,  by  every  means  within  their  power,  to  improve  its  quality 
to  the  highest,  and  reduce  its  cost  to  the  lowest,  practicable  limit, 
thereby  meeting  the  just  expectation  of  both  producer  and  consumer ; 
and,  believing  that  by  united  action  only  can  results  so  desirable  be 
accomplished,  we  do  hereby  ordain  and  establish  this  Constitution 
for  the  Western  Gas  Association. 


CONSTITUTION. 


ARTICLE  I. 


Section  i  .  Only  officers  and  regular  employees  of  gas  companies 
shall  be  eligible  for  active  membership. 

Sec.  2.  Any  person  who  may  be  directly  or  indirectly  connected 
with  the  gas  industry,  or  who  may  be  skilled  therein,  shall  be  eligible 
as  an  associate  member  of  this  Association.  Such  members  shall  be 
proposed,  balloted  for  and  received  in  the  same  manner,  and  be  sub- 
ject to  the  same  fees  and  annual  dues  as  active  members,  and  shall 
be  entitled  to  all  the  privileges  and  courtesies  of  the  Association,  ex- 
cept the  right  to  vote  or  hold  office. 

Sec.  3.  Election  to  membership  shall  be  by  ballot,  and  a  three - 
fourths  vote  shall  be  necessary  to  elect. 

ARTICLE  II. 

SKcriON  I.  The  officers  of  the  Association  shall  consist  of  a  Presi- 
dent, two  Vice-Presidents,  and  a  Secretary-Treasurer,  who  shall  be 
elected  for  one  year. 
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Sec.  2.  There  shaU  also  be  eight  Directors,  four  of  whom  shall  be 
elected  at  each  annual  meeting,  and  whose  term  of  oflfice  shall  be  for 
two  years ;  providing,  that  upon  the  adoption  of  this  Constitution  and 
By-Laws,  the  first  Board  elected  thereunder  shall  be  composed  of 
eight  members,  four  of  whom  shall  be  elected  for  one  year,  and  four 
of  whom  shall  be  elected  for  two  years. 

Sec.  3.  The  retiring  President  shall  be,  ex-officio,  a  Director  for 
the  next  following  year ;  all  other  officers  shall  be  elected  by  ballot. 

Sec.  4.  All  officers  shall  retain  their  positions  until  their  succes- 
sors have  qualified. 

ARTICLE  IIL 

Section  i  .  The  management  of  the  affairs  of  the  Association  shall 
be  entrusted  to  the  officers  as  a  Board  of  Directors,  under  the  general 
direction  of  the  members  in  convention. 

Sec.  2.  A  majority  of  the  Board  shall  constitute  a  quorum,  and 
the  Board  shall  have  power  to  fill  any  vacancies  that  may  exist  therein. 

ARTICLE  IV. 

Section  i.  Only  active  members  shall  vote  or  hold  office,  but  no 
voting  by  proxy  shall  be  allowed. 

ARTICLE  V. 

Section  i  .  The  Association  shall  have  power  to  enact,  amend  and 
enforce  all  necessary  by-laws  and  rules ;  to  provide  penalties  for  their 
violation ;  to  assess  and  collect  fees  and  dues  for  membership ;  and 
to  provide  a  benefit  fund  for  the  relief  of  members  and  their  families. 

ARTICLE  VI. 

Section  i.  Any  proposition  to  amend  this  Constitution  shall  be 
submitted  at  a  regular  meeting,  and  seconded  by  a  majority  of  all 
active  members  present ;  the  proposition  shall  not  be  acted  upon  until 
the  next  regular  meeting,  when,  if  approved  by  two-thirds  of  all  the 
active  members  who  may  be  present  at  said  meeting,  it  shall  become 
a  part  of  this  Constitution. 
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BY-LAWS. 


ARTICLE  I. 

ANNUAL   MEETINGS. 

The  annual  meeting  of  the  Association  shall  be  held  on  the  third 
Wednesday  in  May  of  each  year,  at  such  place  as  shall  be  determined 
upon  at  the  preceding  annual  meeting,  at  which  time  the  election  of 
officers  shall  take  place  and  annual  reports  and  settlements  be  made. 
At  each  annual  meeting  the  President  shall  present  an  address,  setting 
forth  his  official  acts  and  such  general  items  and  recommendations  as 
he  may  deem  of  advantage  to  the  Association.  All  general  business 
of  the  Association  shall  be  transacted  at  these  annual  meetings,  and 
the  following  shall  be  the  order  of  business : 

Calling  the  roll  and  reading  of  minutes. 

President's  address. 

Presenting  applications  for  membership  and  balloting. 

Introduction  of  new  members. 

Reports  of  standing  committees. 

Reports  of  special  committees. 

Miscellaneous  business,  which  may  be  laid  aside  informally  and 
taken  up  at  any  time. 

Special  order  for  the  presentation  of  papers,  drawings  or  models, 
or  other  matters  of  interest  to  the  Association  entitled  to  consideration 
under  its  rules,  in  the  discussion  of  which  all  the  members  shall  be 
entitled  to  participate,  and  such  special  order  may  be  considered 
at  any  time  by  vote  of  the  Association. 

ARTICLE  II. 

APPLICATION    FOR    MEMHERSHIP. 

Any  person  desiring  to  become  a  member  of  this  Association  shall 
make  his  application  in  writing,  giving  name,  residence  and  occupa- 
tion, with  proper  references,  and  signed  by  two  members  of  the  Asso- 
ciation ;  but  no  such  application  shall  be  acted  upon  until  the  fee  for 
membership  is  paid. 

ARTICLE  III. 

FEES    AND    DUES. 

Sfxtion  I.  The  fee  for  membership  shall  be  ten  dollars,  which 
shall  include  dues  for  the  first  year,  and  the  yearly  dues  shall  be  five 
dollars,  payable  annually  in  advance  thereafter. 

Skc.   2.  '  The  Secretary  shall  drop  from  the  roll  the  name  of  any 
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member  who  shall  be  in  arrears  for  two  years  dues,  after  giving  thirty 
days  notice. 

Sec.  3.  The  Board  of  Directors  shall  have  power  to  reinstate  any 
member  who,  for  non-payment  of  dues,  has  been  suspended,  or 
dropped  from  the  roll,  when  such  member  shall  have  paid  the  full 
amount  due  at  the  time  his  membership  ceased. 

ARTICLE  IV. 

DUTIES   OF   OFFICERS. 

Section  i.  The  President,  or  in  the  event  of  his  absence,  the 
Vice-Presidents,  in  their  order,  shall  preside  over  meetings  oif  the 
Association  or  of  the  Board  of  Directors.  He  shall  enforce  all  laws 
and  rules  of  the  Association,  and  shall  appoint  all  committees  not 
otherwise  provided  for.  He  shall  decide  all  questions  of  order,  sub- 
ject only  to  an  appeal,  but  in  all  such  cases  it  shall  require  at  least  a 
majority  of  the  members  present  to  overrule  his  decision.  He  shall 
sign  the  records  and  have  general  supervision  of  the  affairs  of  the 
AssQciation. 

Sec.  2.  The  Secretary-Treasurer  shall  attend  all  meetings  of 
the  Association  or  of  the  Board  of  Directors,  shall  have  charge  of  the 
books,  papers  and  other  property  of  the  Association,  and  perform 
such  other  duties  as  may  properly  belong  to  his  office. 

ARTICLE  V. 

QUORUM. 

A  quorum  for  the  transaction  of  business  shall  consist  of  not  less 
than  1 5  members ;  but  a  smaller  number  may  adjourn  from  day  to 
day  for  not  more  than  three  days ;  and  in  case  of  the  absence  of  the 
President  or  other  proper  oflficers  they  may  select  a  Chairman  to  pre- 
side over  the  meeting. 

ARTICLE  VI. 

BOARD    OF   DIRECTORS. 

Section  i.  The  Board  of  Directors  shall  meet  at  least  once  in 
each  year,  on  the  day  preceding  the  annual  meeting  of  the  Association, 
at  which  time  they  shall  determine  in  regard  to  the  propriety  of  the 
various  papers,  drawings,  models  or  other  matters  constituting  the 
special  order  being  laid  before  the  Association. 

Sec  2.  When  in  the  judgment  of  a  majority  of  the  Board  of 
Directors  it  shall  be  deemed  advisable  to  change  the  place  or  date  of 
meeting,  or  both,  as  designated  by  the  Association  at  its  last  annual 
meeting,  the  Board  shall  have  power  to  make  such  change  or  changes. 
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Sec.  3.  Said  Board  shall  annually,  immediately  after  its  own  or- 
ganization, elect  a  Finance  Committee  of  three  from  its  own  number, 
who  shall  have  power  to  examine  at  any  time  the  books  and  accounts 
of  the  Secretary-Treasurer ;  said  committee  shall  also,  on  the  morning 
of  the  first  day  of  the  annual  meeting,  examine  the  report  of  the 
Secretary-Treasurer,  audit  his  accounts  and  report  thereon  to  the 
Association ;  provided,  that  no  officer  whose  accounts  may  be  subject 
to  examination  shall,  under  any  circumstances,  be  a  member  of  such 
examining  committee.  The  Board  of  Directors,  at  the  same  meeting, 
shall  also  appoint  a  committee  of  three  from  their  own  number,  whose 
duty  it  shall  be  to  examine  and  report  on  applications  for  membership. 

Sec.  4.  The  Board  of  Directors  shall  also  cause  a  record  of  its 
proceedings  to  be  kept,  which  shall  be  submitted  to  the  Association 
during  the  first  day  of  the  annual  meeting. 

ARTICLE  VII. 

EXECUTIVE   COMMITTEE. 

The  President,  the  two  Vice-Presidents  and  the  Secretary-Treasurer 
shall  constitute  an  Executive  Committee,  whose  duty  it  shall  be  to 
meet  at  least  once  in  each  year,  not  less  than  90  days  before  the  an- 
nual meeting  of  the  Association,  for  the  purpose  of  choosing  sub- 
jects and  assigning  authors  for  the  papers,  which  shall  be  presented 
for  the  consideration  of  the  Association  at  its  next  annual  meeting. 

ARTICLE  VIII. 

PAPERS,  DRAWINGS,  ETC. 

All  papers,  drawings,  models,  etc.,  submitted  to  the  Association  at 
its  annual  meetings  shall  remain  the  property  of  those  presenting  the 
same. 

ARTICLE  IX. 

REJECTED    APPLICATIONS. 

If  any  person  proposed  for  membership  shall,  upon  being  balloted 
for,  be  rejected,  no  notice  of  such  proposal  shall  be  incorporated  in 
the  minutes. 

ARTICLE  X. 

TRIALS  AND  PUNISHMENTS. 

Any  member  may,  upon  conviction  of  violating  any  of  the  laws  or 
rules  of  the  Association,  or  of  conduct  unbecoming  a  gentleman,  be 
suspended  for  a  definite  time,  or  expelled  from  the  Association,  by  a 
vote  of  at  least  three-fourths  of  all  the  members  present;  provided, 
that  any  such  accused  member  shall  be  furnished  with  a  copy  of  the 
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charges  against  him  at  least  ten  days  before  his  trial,  and  be  allowed 
an  opportunity  to  appear  either  in  person  or  by  counsel  for  his  defense. 

ARTICLE  XL 

RULES. 

The  business  sessions  of  the  Association  shall  be  conducted  in  ac- 
cordance with  the  requirements  of  Robert's  Rules  of  Order. 

ARTICLE  XII. 

SPECIAL  MEETINGS. 

Special  meetings  of  this  Association  may  be  called  by  the  President, 
by  and  with  the  written  consent  of  a  majority  of  the  Board  of  Di- 
rectors. He  shall  cause  notices  to  be  issued  to  all  the  members  of 
the  Association  at  least  thirty  days  prior  to  such  meetings ;  said  notices 
to  state  the  business  for  which  such  meeting  has  been  called,  and  no 
other  business  than  that  mentioned  in  such  notices  shall  be  considered. 

ARTICLE  XIII. 

AMENDMENTS. 

These  By-Laws  may  be  altered  or  amended  only  in  the  following 
manner : 

Section  i  .  Any  proposition  to  alter  or  repeal  an  existing  By-Law 
shall  be  presented  in  writing  during  an  annual  meeting,  at  any  time 
before  its  adjournment,  seconded  by  not  less  than  three  members, 
shall  be  read  twice,  and  if  approved  by  two-thirds  of  all  the  active 
members  present,  shall  become  a  part  of  these  By-I^ws ;  but  no  such 
alteration  or  amendment  shall  affect  any  question  pending  at  the  time 
of  its  adoption. 

Sec.  2.  Any  additional  section  to  these  By-Laws  not  in  conflict 
with  any  existing  By-Law,  may  be  adopted  at  any  annual  meeting 
upon  being  presented  in  writing,  duly  seconded,  read  twice  and 
approved  by  at  least  two-thirds  of  all  the  active  members  present. 
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jPe  the  Western  Gas  Asseciatien: 

K -^ desire  to  become 

an member  of  your  Association,  and 

respectfully  submit  this  application  therefor. 

Dated  190 

Name 

Residence 

Occupation 

We  hereby  approve  and  endorse  the  above  ap- 
plication for Membership  in  the 

Western  Gas  Association. 


Members. 


^6  the  Westerri  Gas  AsseGiatien: 

U -•. desire  to  become 

an member  of  your  Association,  and 

respectfully  submit  this  application  therefor. 

Dated  190 

Name 

Residence 

Occupation ' 


We  hereby  approve  and  endorse  the  above  ap- 
plication for Membership  In  the 

Western  Gas  Association. 


Members. 
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^6  the  Westerri  Gas  AsseGiatieri: 

I, „ desire  to  become 

an member  of  your  Association,  and 

respectfully  submit  this  application  therefor. 

• 

Dated 190 

Name 

Residence 

Occupation 


We  hereby  approve  and  endorse  the  above  ap- 
plication for Membership  in  the 

Western  Gas  Association. 


►  Members. 
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